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AUTILLERY BRIGADE IN THE GItVND REVIEW 

It wiis thoirtilk-ry thiit ilefeiided Washington, as toid in Chapter I of this volume. It wiia "heavy "artillery 
turned into infantry which sustained the greatest loss in battle — the First Maine and Eidhth New York. 
On every hard-fought oj>en field, it was the artillery that put heiirl into the infantry, supporting the charge 
or covering the retreat. No wonder a roar of applause went up on that sunny day in May. while the caissons 
clanked down Pennsylvania Avenue, and made the cannon runihle again in their hronjie and iron throatM, 
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PREFACE 



IT was not a mere sneer that described Xapoleon as " only an 
artillery officer." His method of massing great guns was 
almost unknown in America when the Civil War opened; the 
Confederates, to their cost, let two years go by before organiz- 
ing so as to allow of quick artillery concentration; yet what 
else could have won Gettysburg for the Federals? 

Proper defense against cannon Mas even less understood 
until the Civil War. 

If Louis XIV's military engineer Vaubaii had come to 
life during any battle or siege that followed his death up to 
1861, he could easily have directed the ojierations of the most 
advanced army engineers — whose fortifications, indeed, he 
would have found constructed on conventional lines accorditig 
to his own text-hooks. 

Thus the gunner iji Blue or Gray, and his comrade tlie 
engineer, were forced not only to tight and dig but to evolve 
new theories and practices. No single work existed to inform 
the editors of this History systematically concerning that fight- 
ing and digging. No single work described Federals and Con- 
federates alike, and readably told the story of the great events 
with the guns and behind the ramparts from '61 to '65. That 
gap it is hoped this volume will fill, 

American resourcefulness here became epochal. For siege 

work great guns were devised and perfected n'liich rendered 

useless, for all time, most of the immense brick and stone and 

mortar fortifications existing in the world. The introduction 

l"I 
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of rifled guns worked as great a revolution in warfare on land 
as that of the ironclad vessel on the sea. 

The photographs in this volume follow the artillery in 
the field, both Federal and Confederate. They comprehen- 
sively illustrate the precaution taken by the Federal engineers 
to protect the Northern capital from capture. They supple- 
ment graphically the technical information in regard to the 
fabrication of guns and making of ammunition. A dramatic 
series of views follows the gradual reduction of the Confeder- 
ate forts and batteries on Morris Island by the Federal besieg- 
ers, and the latter's attempts against Sumter. 

The photographs in the latter part of the volume reflect 
the ingenuity of the American soldier in protecting himself on 
the battlefield; the bridging of broad rivers in the space of an 
hour by the Engineer Corps; the expert railroading under diffi- 
culties of the United States Military Railroad Construction 
Corps ; the Confederate defenses along the James which baffled 
the Federal army, and preserved Richmond so long free though 
beleaguered. 
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LIGHT ARTIIJ.EHY— TWO GUNS IN POSITION, 
READY TO FIBB 




BATTEKY A. K)l'llTH IGNITED STATES ARTILLERY. FEBRUARY. IWH 
Battcrj- A. Fourth United SUUs Artllltry. ma one uf tbr rriebraW horse baiterica of the Army of thi- Potomttc. Thpsp photographs, 
taken by Gardner in Frbruary. 18fl4, rt'prtHtfnti'd its four IS-poundiT liiflit brass Napulcuns "in Inttcry." willi limbers nnd taisaom 
to the rear, and the butl<'ry wnpin. fiirgi'. umlxjlaniv. and wnKcinii for trannportatlun, vmbrai'tni; the entire ei|ui]mgi' af a Vighl ballery 
in the field. At tlial time tlie batti-ry woa <>u the line uf the RappiihaimiKk. Thrcv inonUis later it luxumitanlecl Sht^ridiin oa his 





THE BATTERY THAT RODE CLOSEST TO RICHMOND 
fnmoux Riclimoiid raid, antl on tht niijhtof May 12th its mcmbcra lieanl mm talking within lh<; furtifimtiuoii of Richmuail. iIu^b lurking 
in the city, and Imxighi nipics of the Ric^hmiind InguirFr from a small hut pntcrprising Virginia npwsboy who munognl to slip within 
their lini's with the morning papers. Below. iH'yomI "A," another batttrj is sptn in camp. The horses bitched in, und the open 
hmber-chcsts iniiieiite an appniaching inspet'tiun. These fonnod part of Lieutenant -Colonrl Junies Madison Riihertwn's liricade. 
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ON THE DAY OF BATl'LE— SHELLING EARLY'S TROOPS IN FREDERICKSBURG 

Here is no play at war. These guna were actually throwing their iron hail against Marye'n Heights across 
the river on the very day that this photograph was taken by Captain A. 3. Russell, the Government photog- 
rapher. Early that morning the Union gnns opened with a roar; at half past ten Sedgwick's gallant Sixth 
Corps charged up tiie hill where nearly 13,000 of their eonirades had fallen the previous Deceinlter. 
Before the assault the field artillery added its c'laraor to the heavy boom of the big guns, clearing the way 
lor the intrepid Union eohiuins which General Newton led up the once deadly hill to victory, 
mi 




WORKING THE 32-POUNDERS ON AUY 3, 1863 



With a charge of eight pounds of powder these sea-coast giinst-ould throw a shot weighing 32.B pounds 4,664 
yards, or over a mile and aluilf, with a, ten degree muzzle elevation. The town spread out hefore the frowning 
weapons was thus easily within range. The pieces are mounted on siege trarriages. Two nion are handling 
the hea^-y swab which must reach a distance nearly twice the length of a man. The man at the tiearest hreec.h 
is just sighting; the crew arc at attention, ready to perform their ta^ks. In a companion photograph, taken at 
the same time {pages 120 imd H7 of Volume II), they can Ijc seen waiting to load the piece in the foreground. 



THE FEDERAL ARTILLERY AND 
ARTILLERYMEN 



liv (). K IlrxT 

Ciilitmn, I'nitril iStiilr/f Arm// 

TIIK rcj^nlftr tniops lironjfht iiitti AVasliiiiftton for its 
(icffiist; at the oiithrciik of tlic war iiu'Iiiilcd two bat- 
tri'ics of fiflii-arlilliTy of i-xccptioiial drill imd discipline. The 
pn-wiH'i" of tlicst (fiHi.s and uwn Iiclpcd nmterially to allay 
(lie fi-clinjf of ap]>rflH-ii.sion, and (Iciioral Seott, in command 
of Oh* |fnitrd States anny at tlu- time, «ns nhic to assure the 
inlidbitantN Hint hv could hold Wtishin^toti npiinst several 
times the nninher that the Confederates could then bring 
apiinsl him, a.s he knew from experience that the troops which 
had la'cn hastily enlisted for the Southern cause were still in 
H very lUiprepared state. 

Most of the or^iiiii/iitions participating in the first battle 
of tlR' war were untried and undisciplined. A few regular 
eonipHtiies and batteries made a leaven for the mass, and 
among those Kiih-ral urgaiii/jitions that most distinguished 
themselves were Hieketts' and (JrilJin's regidar field-batteries. 

AUtmi Imir-imsl two in Hie afternoon of July 21. 18«1. 
thesi' were onjeretl forward to the to]) of the Henry hill, 
where (he battle of Hull Hun was raging hottest. TlK>y went 
with n ftvling that the regiments ordered to support them were 
unreliable, Kor a time there was a lull in the battle. Diit 
danger was close at hand. \o siKiner bad Itieketts taken up 
his position than his men and lu>rses began to fall luider the 
well-direeled lire of coiieealed t'onfederate shar]isliooters. \o 
fik- WHS visible, but death sjied from behind fenirs. bushes, 
iK-dgcs. and knolls. The battery fought with ilesjuTate 
lis I 
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THE HENRY HOUSE— AtTER BILL RIN' 

THE ARTILLERY CKNTKR OF THE FlRfit CIVIL W\R BATTLE 

Thus stood the Henry hotise after the battle of Bull Run. on July 21, 1861, The building is no longer habi- 
table — though the white plaster remaining shows that the destroying cannonade had not brought fire in its 
train. At first not in the direct line of fire, the little home suddenly became the center of tJie flood-tide of the 
first real conflict of Uie C'i\il War when at two-thirty General McDowell sent forward RiekelL'!' and (iriffin's 
regular batteries. The former planted their guns within 1,500 yards of Captain (later Brigadier-General) 
John B. Imboden's Confederate batteries, which were stationed in a sUght depression beyond. A terrific 
artillerj' duel at once ensued. Old Mrs. Henry, bedridden and abandoned by her relatives, lay alone in the 
house in an agony of terror till one of the first shots put an end to her life of suffering. The Thirty-third 
\'irginia could restrain themselves no longer, and without orders advanced upon the Federal batteries. In 
the dust they were mistaken for a supporting Federal regiment until within point-blank range they fired a 
volley which annihilated both batteries. Tfienceforth the contending forces surged over the prostrate Ixtdies 
of cannoneers. Ricketts, severely wounded, was finally taken prisoner. At last Johnston's fresh troops arrived, 
Fllte gray line surged forward, and the much-covet«d guns were seized by the Confederates for the last time. 
I'-i] 
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c(iuray;f. tiriffin's luittery ttitik its jilace alongside. There 
were eleven I'tiitin gnus pouring shell into — what? Soon were 
uncovered no less than thirteen Confederate guns at short 
range. Tlie Confederate hatteries were well supported. The 
Federal guns were not. 

Tlie Confederate regiments, seeing the Union hatteries 
exposed, were tempted to eome out from their concealment. 
They pressed cautiously hut stubhornly on Ricketts, whose 
battery, all this time, was wholly occujiied with the Confed- 
erate artillery. Griffin, absorbed in the fire of his guns against 
the opposing artillery, was astounded to see a regiment ad- 
vancing boldly on his right. He believed these troops to be 
Confederates, but was persuaded by other officers that they 
were his own supports. Instinctively, he ordered his men to 
load with canister and trained the guns on the advancing 
infantry. Persuaded not to fire, he hesitated a moment, and 
the two batteries were overwhelmed. The supporting regi- 
ment fired one volley and fled. The two disabled batteries 
now became the center of the contest of the two armies. In 
full view from many parts of the field, the contending forces 
surged back and forth between the guns, over the prostrate 
bodies of many of the eannorieers. Ricketts, severely wounded, 
was finally taken by the Confederates and retained a pris- 
oner. Two more Fe<leral batteries, one a regular organiza- 
tion, crossed the valley to take part in the fight, but were 
eomjielled to withdraw. 

Finally, with the appearance of Johnston's fresh troops, 
including more field-artillery, the tide was turned for the last 
time, and the nuich coveted giuis remained in the hands of the 
Confederates. Four pieces of Arnold's battery, four of Car- 
lisle's battery, and five of the Rhode Island battery, practi- 
cally all that were taken off the field, were lost at the clogged 
bridge over Cub Run. The entire loss to the Federals in 
artillery «'as twenty-five guns, a severe blow when ordnance 
was so precious. 
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McCIellan was called to Washington and placed in com- 
mand, and immediately, by his great energy, tact, and pro- 
fessional skill, restored confidence. On his assuming command 
of the Military Division of the Potomac, the field-artillery of 
the division consisted of no more than parts of nine batteries, 
or thirty pieces of various and, in some instances, unusual and 
unserviceable calibers. Calculations were made for an expan- 
sion of this force, based on an estimated strength of the new 
Army of the Potomac, about to be formed, of one hundred 
thousand infantry. 

Considerations involving the peculiar character and ex- 
tent of the force to be employed, the probable field and char- 
acter of the operations, and the limits imposed by the as yet 
undeveloped resources of the nation, led to the adoption, by 
General McCIellan, of certain recommendations that were 
made to him by General W. F. Barry, liis chief of artillery. 
The most important of these were: to have, if possible, three 
guns for each thousand men ; one-third of the guns to be rifled 
and either Parrott or Ordnance Department guns; batteries 
to be of not less than four nor more than six guns, and then 
followed a number of important reconmiendations concerning 
the tactical organization of the arm. 

A variety of unexpected circumstances compelle<l some 
slight modifications in these propositions, but In the main they 
formed the basis of the organization of the artillery of the 
Army of the Potomac. 

The supply of ordnance materiel before the Civil War 
was in large measure obtained from private arsenals and foun- 
dries. This sudden expansion in the artillery arm of the 
country overtaxed these sources of supply, and the Ordnance 
Department promptly met the requisitions of the chief of ar- 
tillery of the Army of the Potomac by enlarging, as far as 
possible, their own arsenals and armories. The use of contract 
work was in some instances the cause of the introduction 
of faulty materiel; and the loss of field-guns on several 
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IHE ONLY IXION BATTERY THAT FIRED ON VORKTOWN 

This photograph of May, 1862. showa Fwleiul Batter}- No. 1 in front of Yorklown. On May 3, IS8i. nil of McClellan's encircling guns, 
with tlie I'xctption of two halterlea, were wuting to open fire, and thoae two would have been reaAy in nix hours more — when Hiv Confed- 
erates evacuated the works Hefewling th? city. Fire was oetuully upeunl, however, only from this one. It was armed with two 200- 
poundcr and five 100-pounUer Parrolt rifled guna. The garrison was one eompuny of the faraouH E^rst Connecticut ArUUery, under Cap- 
tun Burkr, It was a great disappointmeat Lo the Federal arlillerymen, who had workeil fur a month placing the batteries in position, 
that there was no chance to test their power and efficienry. McCldlan has been criticised for dilatory tactiea at Yorktown. but many old 
•oldiers declare that the array under his command inflirted as much damage and sufTered tar leas than the victorious army directed by (Irant. 



WATCHING THE AP- 
PROACH OF A SHELL. 
YORKTOWN. MAY. I80i 
This photograph of Mat- 
[ tery No. 1, planted for thi^ 
I bombardment of Yorktown. 
[ shows a sentinel on the 
L watch, ready to give wam- 
1 ing of the approach of n 
I shell and thus enable every 
to seek shelter, Bc- 
him is the bonib- 
I proof in which the troops 
1 icmaincd under cover when 
the bombardment was con- 
tinuous. .At Yorktoa-n. the 
Confederates had an 8-inth 
I mortar with which they did 
tather indifferent shooting, 
I but the moral effect on 
I the Federal soldiers of the 
cJung sheila was great. 




The cahber of these mortars 

nastbirteen inches, and on 
account of thi-ir tremendous 
"■eight, 17.000 pounds, it 
ivquired great labor to place 
lliem in position. The pro- 
jectiles, which were princi- 
pally used for sea-coast 
iilHTBtions, varied in might. 
iHTurding to character. 
I'lieir maximum weight 
WHS about TTO pounds, 
jiiid these were fired «ith a 
iimxiinum of about seventy- 
livi: pounds of powiler. 
riif liure of this mortar is 
".1.1 inches in length. This 
Kiis a ease of war's labor 
lost, as the ContcderoU^ 
left on May Sd. and Mc- 
Clellan's elaborate siege bat- 
teries never had a chance. 
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liattlefieltis was laid to tlie breaking of gun-farriages. The 
Ordnance Department, however, was able to supply the defi- 
ciencies as soon as its i>wn plants were running, and artillerj' 
otfieers thereupon expressed their complete satisfaction. 

The field-guns «ere of two kinds — the 3-inch wrought- 
iron (lO-pounder) rifle and the smooth-bore Napoleon 12- 
pounder. The first was made by wrapping boiler-plate around 
an iron bar to form a rough cylinder, welding it together, and 
then boring it out and shajjiiig it up. The second was gen- 
erally made of bronze, cast solid, then hored and prepared. For 
short ranges in rough country, the Napoleon gun was preferred 
to the rifle, as it carried heavier charges and the use of can- 
ister in it was more effective. 

The siege-gims, in which mobility was less Important, 
were of cast iron. Owing to the length of bore and the rela- 
tively small diameter, these gmis were also usually cast solid. 
One of these pieces, the Parrott, was strengthened by a 
wrought-iron cylinder shrunk over the breech. 

Sea-coast guns were generally of cast iron, and the best 
tyi>es were cast hollow and cooled by the Rodman process of 
playing a stream of water on the interior of the tube while the 
exterior was kept hot, thus regulating tlie crystallization of tlie 
iron and increasing its durability. To some of the sea-coast 
guns the Parrott jirinciple of construction was applied. 

The imperfectly etpiipped batteries which were left to 
the Army of the Potomac after the First Bull Run consisted, 
as has been noted, of only thirty guns. These had six hundred 
and fifty men and four hundred horses. 

When the army took the field, in JIarcli, 1862, the light 
artillery consisted of ninety-two batteries of five hundred and 
twenty guns, twelve thousand five hundred men, and eleven 
thousand horses, all fully equipped and in readiness for field- 
service. Of this force, thirty batteries were regular and sixty- 
two volunteer. During the short period of seven months, all 
the immense amount of necessarv materiel had been issued and 





FIFTY-NINE AND A HALF TONS OF ORDNANCE EMPLACED IN VAIN 



These mortars of Battery No. 4 were ready to let loose a stream of fire upon Yorktown on the night of May 3d. 
But that very night the Confederate host secretly withdrew. The great weight of the projectiles these 
guns eould throw was sufficient to crash througii the deck of a battleship. For that reason sueh mortars were 
generally used tor sea-eoa.st fortifications. Tlie projectiles weiglied up to 770 pounds. Xt times, the big 
mortars were used for -siejie purposes, although tJieir great weight — 17.000 pounds — made them difficult to 
emplace in temjwrary work.s. For thirty days the I'nion artillerymen had toiled beneath the Virginia sun 
putting the seven gigantic weapons, .seen on tlie left-hand page, into place. Their aggregate weight was 
119,000 pounds, or fifty-nine and a half tons. By garrisoning Yorktown and forcing the Federals to place 
such huge batteries into position — laljor like moles at these elaborate, <'ostly, and tedious siege approaches — 
General Miigmder delayed the I'nion army for a month, and gained precious time for General Lee to 
strengthen the defenses of the threatened Confederate capital. «hile Jackson in the Valley held off three 
more Federsd armies by his brilliant maneuvering, and ultimately turned u|)on them and defeated two. 
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the batteries organized, except that iilHuit one-fourth of the 
volunteer batteries had brought a few guns and carriages with 
them from their respective States, These were of such an oihl 
assortment of cahbers that tliere was no uniformity with tlie 
more modern and serviceable ordnance with which most of the 
batteries Mere being armed, and they Iiad to lie replaced with 
more suitable materiel, l^ess than one-tenth of the State bat- 
teries came fully equipped for service. 

When the Army of the Potomac embarked for Fort 
Monroe and the Peninsula, early in April, 1862, fifty-two 
batteries of two hundred and ninety-nine guTis went with that 
force, and the remainder that liad been organized were scattereil 
to other places. General McDowell and (ieneral Banks taking 
the greater portion. AVhen Franklin's division of McDowell's 
torps joined McClellan on the Peninsula, it took with it four 
batteries of twenty-two guns; and McCall's division of JIc- 
Dowell's corps, joining a few days before the battle of Mechan- 
Ksville, also kept its artillery, consisting of the same number of 
batteries and guns as Franklin's. This made a grand total of 
sixty field-hattcries of tliree hundred and forty-three guns with 
the I-'ederal forces. 

The instruction of a great many of these batteries was 
necessarily defective at first, but the volunteers evinced such 
zeal and intelligence, and availed themselves so industriously 
of the services of regular ofKcers, that they made rapid prog- 
ress and attained a high degree of efficiency. 

The Confederates having taken a position at Yorktonu 
and erected strong works, a regular siege of the place was 
ordered. Reconnaissances were made by the artillery and en 
gineer officers to locate the works. A siege-train of one bun 
dred and one pieces was sent down from Washington, and field 
batteries of 12-pounders were also used as guns r)f position 
The First Connecticut Heavy and the Fifth New York Heaw 
Artillery were in charge of the siege-train, and had for its opti 
ation a total of twenty-two hundred men. 
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MAJrtU ASA M. COOK 



The three photographs on this [»age give bits of daily 
camp-life witli the light artillery. In the top photo- 
graph Major jVsa M. Cook, of the Eiglith Massachu- 
setts Light Batterj', who also had tcmimrarT,' command 
of the First, sits his horse before his tent. In the center 
the artillerymen of the First Massachusetts Light Bat- 
lerj' are dining in camp at their ease. Below appear 
the simple accommodations tliat sufficed for Lieutenant 
J{it.-iah Jorker, of the same batterj-. Tlie First Massa- 
chusetts was mustered ui August 27, 1801, and saw its 
full share of sen'ice. It fought through the Peninsula 
campaign, a.ssisted in checking Pope's rout at Bull Run, 
August 30, 1862, and covered the retreat to Fairfax 
Court House, September 1st. It ser\'ed at Antietam, 




DINNER TIMK 
FIRST MASSAf HI SETTS LIGHT B.\TTRRV IN CAMP 

Fredericksburg, and Gettysburg; at the Wilderness and 
in the "Bloody Angle" at Spotsylvania the following 
year. It fought at Cold Harlior, and went to Peters- 
burg, but returned to Washington with the veteran 
Sisth Army Corps to defend the city from Early's 
attack. It then accompanied Sheridan on his Shennn- 
doali Valley campaign and fought at the battle of 
Opequon. It was mustered out, October 19, 1864, at 
the expiration of its term. The Eighth Battery of 
Massachusetts Light Artillery was organized for sis 
e June 24. 1862. It fought at the second 
tmttle of Bull Run, at South Mountain, and Antietam. 
The regiment was mustered out November 29, 1862. 
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Fourteen batteries of seventy-tive giins and f'tjrty mortars 
were established across the Peninsula, the work of constnicting 
einjjlacenients beginning on April 17th and ending on May 3cl. 
During the night of May 3(1, the Confederates evacuated York- 
town, and the Federal troops took possession at daylight on 
the 4th. 

The peculiarities of the soil and terrain in the vicinity of 
the opposing works made the labor of installing the siege- 
artillery very great. The heavier guns would often sink to 
the axles in the quicksand, and the rains added to the uneoni- 
fortable work. The efforts of the strongest and most willing 
of the horses with the heavy materiel frequently did not avail 
to extricate the guns from the mud, and it liecame necessary 
to haul them by hand, tlie cannoneers working knee-deep in 
mud and water. The First Connecticut Heavy Artillery and 
the Fifth New York Heavy Artillery excelled in extraordinary 
perseverance, alacrity, and cheerfulness. 

The effect of the delay to the Army nf the Potomac was 
to enable the Confederates to gain strengtii daily in prepara- 
tion for the coming campaign. All the batteries of the Union 
line, witli tlie exception of two, were fully ready to open fire 
when the Confederates evacuated their positions, and thcic 
two batteries would have been ready in six hours more. Cir- 
cumstances were such, however, that fire was actually opened 
from only one battery, which was armed with two SJOO-pounder 
and five 100-pounder Parrott rifled guns. 

The ease with which these heavy guns were worked and 
the accuracy of their fire on the Confederate works, as after- 
ward ascertained, were such as to lead to the lielief that the 
Confederates would have suffered greatly if they had remained 
in the works after the bombardment whs opened. The desired 
result, however, had been achieved. The Union army had 
been delayed a month, and precious time bad been gained for 
General I^ee to strengthen the defenses of Richmond while 
Johnston held off his formidable antagonist. 
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COWAN AND HIS MEN, MAY, 1863, JUST AFl'ER THE FIRST FIGHT 



These fimr officers of the First New York Independent Battery seated in front of their tent, in camp on the 
left bank of the Cliickahominy River, look like veterans, yet a year of warfare had not yet elapsed ; and their 
first taste of powder at Lee's Mills had just occurred. First on the left is Andrew Cowan (later brevet- 
lieutenant-eolonel), then lieutenant commanding the battery (he hiul been promoted to captain at 
Lee"s Mills, but had not yet received his captain's commission). Next is First-Lieutenant William P. Wright 
(who was disabled for life by wounds received in the battle of Gettysburpi!), Lieutenant William H. Johnson 
(wounded at Gettysburg and mortally wounded at Winchester), and Lieutenant Theodore Atkins, sunstruek 
during the fierce cannonade at Gettysburg, July 3, 1863, and incapacitated for further sen'icc in the army. 
Private Henry Hiser, in charge of the ofiioers' mess at the time, is leaning against the tent-pole. The first 
Independent Battery of Light Artillery from New York was organized at Auburn and mustered in November 
23, ISfil. It was on duty in the defenses of Washington until March, 1864, when it moved to the Peninsula 
by way of Fortress Monroe. Its first action was at Lee's Mills, April 5, 1861; it took part in the siege of 
Yorktown. and fought at Lee's Mills again on April 16th. It sened throughout the Peninsula campaign, 
and in all the big battles of the Army of tlie Potomac throughout the war. It heli)ed to repulse Early's 
attack on Washington, and fought with Sheridan in the Shenandoah. The batterj' lost during its service 
two officers and sixteen enlisted men killed and mortally wounded and thirty-eight enlisted men by disease. 



To the patient and hanl-working Federal artillerymen, it 
was a source of keen professional disappointment that, after 
a month's exacting toil in placing siege-ordnance of the heavi- 
est type, the foe did not give them a chance to test its power 
and efficiency. 

It was found by the Federals that the Confederate works 
about Vorktown were strong. The chief engineer of the Army 
of the Potomac reported that the outHne of the works im- 
mediately surrounding the town was almost the same as that 
of the British fortifications of Cornwallis in the Revolution, 
but that the works had been thoroughly adapted to modern 
warfare. Emplacements had been finished for guns of heavy 
type, of which about ninety-four could have been placed in 
position. The Federals captured fifty-three guns in good 
order. 

From Yorktown to the front of Richmond, and on the 
march to the James, the gallant efforts of the artillery seconded 
the work of the other arms through the battles of Williams- 
burg, Hanover Court House, Fair Oaks, Mechanicsville, in- 
cluding Gaines' Mill, Savage's Station, Glendale, and Malvern 
Hill. As General W. F. Barry has stated, " These services were 
as creditable to the artillery of the United States as they were 
honorable to the gallant officers and enlisted men who, strug- 
gling through difficulties, overcoming obstacles, and bearing 
themselves nobly on the field of battle, stood faithfully to their 
guns, performing their various duties with a steadiness, a de- 
votion, and a gallantry worthy of the highest commendation." 

At Malvern Hill the artillery saved the army. The posi- 
tion was most favorable for the use of guns. The reserve artil- 
lery, under Colonel H. J. Hunt, was posted on the heights in 
rear of the infantry lines. Sixty pieces, comprising principally 
batteries of 20-pounders and 82-pounders, had a converging 
fire from General Porter's line, and all along the crest of the 
hill batteries appeared in commanding positions. The First 
Connecticut Heavy Artillery again distinguished itself for the 





COWAN'S HArrERY ABOUT TO ADV.Vi\'CE ON MAY 4, 1862 

THE NEXT DAY IT LOST ITS FIRST MEN KILLED IN ACTION, AT THE BATTLE OF WILLIAMSBURG 



Lieutenant -Vjidrew Cowan, commanding, and First -Lieu ten ant William F. Wright, sit their horses on the 
farther side of the Warwick River, awaiting tlie order to advance. After the evacuation of Yorktown by the 
Confederates on the pre^'ious night, Lee's Mills became the Federal left and the Confederate right. The 
Confederate earthworks are visible in front of the batterj'. This spot had already been the scene of a bloody 
engagement. The First Vermont Brigade of General W. F. Smith's divTsion, Fourth Corps, had charged 
alongthe top of the dam and below it on April 16th and had gained the foremost earthwork, called the "Water 
Battery. " But General Smith received orders not to bring on a general engagement. The Vermonters were 
withdrawn, suffering heavily from the Confederate fire. Their dead were reco\ered, imder a flag of truce, a 
few days later. The "slashing" in the foreground of this photograph was in front of earthworks erected by 
Smith's di\'i3ion after the withdrawal of the Vermonters. The earthworks themselves were about two hun- 
dred yards to the rear of this "slashing, " and were occupied by the First New York Battery in the center, and 
strong bodies of infantrj' to its left and right. The batterj' is seen halted where a road ran, leading to the 
Williamsburg road. Loaded shells had been planted inside the Confederate works, so that the feet of the 
horses or the wheels of the guns passuig over them would cause them to exiilode. The battle of tt'illiamsburg 
or "Fort Magruder" was fought on May 5th. Li that battle the battery lost its first men killed in action. 
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treiDeiuloiis anil skilful laI)or.s of placing its lieavy guns on 
the crest. 

During the entire morning of July 1st there was con- 
stant artillery fire. As often as hodics of the Confederates 
appeared within close range, the canister sent among them 
trom the batteries on the crest was suHieient to drive them 
back to cover. General Magruder was sent by Lee against 
the Union lines in a supreme effort to break them, but his men 
^e^er approached near enough to threaten the security of the 
1 tderal batteries. Some of the guns that were in expo.sed 
positions were limbered up and withdrawn to more secure 
])ositions, and there again opened fire on Magruder's advance. 
Pait of the front line of the Confederates reached a position 
where the men could neither advance nor retire, but had to 
hug tile inequalities of the groimd to avoid the rain of canister. 

Repeated efforts were made by the Confederates to pierce 
the Union line and get among the batteries that were creat- 
ing such havoc, but the tenacity of the infantry line, bravely 
assisted by the guns massed behind it and sending destruction 
over it into the ranks of the foe, made it an impossible feat. 
The Confederates were repulsed, and the Federal army at last 
obtained rest from that fearful campaign. The artillery had 
saved it in the last great fight. 

The Union Army of Virginia, under General John Poj)e. 
was organized on tiie day that the battle of Meelianicsville 
was fought. June 2fi. 18(i2. When the Peninsula campaign 
was over, and it was decided to withdraw McClellan. the main 
Federal army in front of AVashington became that of (ien- 
cral Pope, whose artillery as at first organized consisted of 
thirty-three batteries. 

Pope's first duty was to prevent the concentration of all 
the Confederate armies on McClellan as the latter was with- 
drawing. Pope accordingly advanced on Culpeper Court 
House. .Just after his leading troops passed that })oint and 
befint thL\ leathcd tht Uapidan on the line of the Orange 
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"FLYING ARTaLERY" IN THE ATTEMPT ON RICHMOND 

I THE lANNONBEHM WHO KEPT I'C WITH THE CAVALRY— IN THIS SWIFTEST BRANCH OF TUE 
E.^('H MAN RIDES HORSEBACK 



rBere are drawn up Harrj' Benson's Battery A, of the Secund United States Artillery, and Horatio Gales 

I Gibson's Batteries C and G, combined of the Third United States Artillery, near Fair Oaks, Virginia. They 

I arrivedtherejusttoolatetotakepart in the battle of June. 1862. By "horse artillery, "or" flying artillery " 

. is sometimes called, is meant an organization equipped usually with 10-pounder rifled guns, with all 

[ bands mounted. In ordinary light artillery the cannoneers either ride on the gun-carriage or go afoot. In 

"flyiiigartillcrTK''*eu<:hcanniineerhas ahorse. This form is by far the most mobile of all, and is best suited to 

I aocompany cavalry on account of its ability to travel rapidly. With the exception of the method of mounting 

I the cannoneers, there was not any difference between the classes of field batteries except as they were divided 

between "light" and "heavy." In the photograph above no one is riding on the gun-carriages, but all have 

[ separate mounts. Battery \ of the Second United States Artillery was in Washington in January, 1861, and 

took port in the expedition for the relief of Fort Pickens, Florida. It went to the Peninsula, fought at Me- 

f chanicsville May 23-24, 1862, and took part in the Seven Days' battles before Richmond June 25th to July 

Batteries C and G of the Third United States .\rtillery were at San Francisco, California, till October 

1, when they came East, and also went to the Peninsula and served at Yorktown and in the Seven Days. 
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and Alexandria Railroad, they encountered the foe. This 

brought on the battle of Cedar Mountain, the first engage- 
ment of the campaign, August 9th. Contact of the advance 
troops occurred in the morning, and, beginning at noon, the 
artillery duel lasted until about three o'clock in the afternoon. 
Then the infantry engagement began, and resulted in the 
Federal troops being pushed back. The Confederates fol- 
lowed the retiring troops until Federal reenforeements arrived. 
" Unaware of this," says J. C. Ropes, " Jackson undertook, in 
his anxiety to reach Culpeper before morning, to shell the 
Federal troops out of their position, but succeeded in arousing 
so many sleeping batteries that he shortly discontinued bis 
cannonade, having suffered some loss. The battle of Cedar 
Mountain was over." The Union troops lost one gun, mired 
in the mud while withdrawing. 

Poi)e retired across the Rappahannock and Lee concen- 
trated his entire army against him. At the Rappahannock, tlie 
commanding j)ositions of the Union artillery on the left bank 
enabled it to get a superiority of fire over the Confederate 
guns, which proved very distressing to Lee and baffled his first 
attempts to ci-oss. 

From the Rappahannock to Gainesville, the artillery had 
little opportiuiity tn go into action. The marching and coun- 
termarching by both armies, eacli under the impression that 
the other was retreating, finally brought them together on 
the field of Gainesville, on August 28th. In this sanguinary 
fight the losses were great, the artillery sustaining its full 
proportion. 

Pope's problem was now to prevent the union of Long- 
street and Jackson. At Gro%'eton, near the old Bull Run 
hattle-ground. another bloody encounter took place, and the 
character of the fighting can best be understood when it is re- 
lated that the men of General Hatch's division, after fighting 
for three-quarters of an hour in close range of the foe, retired 
in good order, leaving one gun in the hands of the Southerners. 




A BATTERY TH.\T 
FOUGHT IN MANY CAM- 
PAIGNS-" KNAFS" 

'llip upper phntogmph is of 
lDili-|icndmt ButtLTj- E of 
(Vimsjlvniiiu Light Artilli-rj-, 
knuom as Kniip's Batlery, 
aftiT its CKptuia, Joseph M. 
KnAp. Here tbr battery is 
within Birong fortification. 
guurdvd Ijy a "aUshinK" of 
trees with brttni:heH pointing 
oulvard, vinible bcj-ond Ihe 
walls. At Antietam. whiTU 
the butter}' diitinguished it- 
self, there were no entreneh- 
ments to protect it (mm the 
fire of the Confedcratesi yel, 
practically unaiipportod. it 
bmke up two churyn) in 
tltc tliiek of the action. Then 
I .'HcClellxn's limg-rangc guns 
 Inatrrinlb' luwisled tlie I'nion 
ce. but Inter in (he diiy 
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mt when (ipnerul 
uck lUiked for more to 
Eauist tun attenuated line, he 
lllil not get them until he 
Mil)' liorruwul one battery 
Franklin, .\fter tlic 
ittle ended (September 17, 
^ISiM) and the Conftxierates 
« the south siile o( 
e Potomac, GeO'^rHl Porter 
solved to capture stimv of 
e Confederate guns com- 




ninnilini; the fords. One of 
llir five pieces taken in this 
exploit on the night of Sep- 
IcmlMT loth wiks a gun which 
hiid been cupl tired by tin? 
Conf.'deralea at the First 
Drill Ittin, from Grifliirs Itut- 
Ut.v, D of the Hfth LniteU 
Stales Artillerj'- There is an- 
otivT photogmpli o[ Knap's 
battery in Voliimu JI, page 
(il . It was organiied at Point 
of Itucks, Maryland, from a 
company formed tor tlie 
Silly-third Penrsyhania and 
suq)lii9 men of tlie Twen- 
ty-eighth Pennsylvania In- 
funtry in SepttmbiT. 1861. 
It^ B^•r^■ice inrludi'd Poi«''» 
liiiiipiiign in Northern Vir- 
j^iiLJii, besidi' the Maryland 
("loijmign which culminated 

|iiiM:iiit campiugti wax tiiat of 
( liiimi;llor.'ii-illi:, and then 
r.iiiii- the Getty.iburg eoni- 



The * 



e of il 



lli;.\lHJI i :.i>K-i: Viilli.l.lUlV, 

HI(\M>\ M Mln.N. SKI'lh.MHKU, IHICl 
Here arc some fcdlowers of Drigudier-General James Madison Robert- 
son, who won promotion as chief of horse artillery on many 
lirlds, from the Peninsula to the Virginin campaigns of IK04. 
Tile horse artillery was attached to the cavalry funi'. 



livilies was then transferred 
to the West, where it fought at 
Chattanooga. I.<xikout Moun- 
tain imd Missionary Uidgc. 
Il was with Slieriiutn in llie 
.\lluDtH campaign, niartlu'd 
with him to the sea. and 
retumrd to Wasliington 
with the Army of Georgin in 
lime (or the (inmd Review. 
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'I'lif C!<)ii federates afterward said of this incident that the gun 
contiiiiicd to fire until they were so close as to have their faces 
liiiriil liy llir discliHPf^es. Iliglicr praise than tliis surely could 
not have lifL'ii f^iven the troops of either side. 

Then frijjowed the Second Battle of Manassas, a defeat 
for flic Cnion army, hut a hanl-fouglit hattle. The artillery 
(■outiiiui-d to fire lonji after the inusketry engagement had 
(■4'iiNi'd, anil after darkness had set in. The Federal army re- 
liri-d, (ieneral Pope claims not to have lost a gun, but l^ee's 
rt porf states that thirty jiieces of artillery were captured dur- 
ing the sericN of haltles. With the hattle at ChantiUy the cam- 
ptiin'ri I'losed, anil the Federal annies were again concentrated 
around Washington. 

Karly in Seplcniher, l*o)te was relieved, aiid the Army of 
N'irginiti passi'd out of existence. ] ^ee crossed into Mary- 
huiil; Mct'li'llan niuve<l up the Potomac with the reorganized 
Army of the IVitomac. and the encounter came at Antietam, 
hul in llic nirini time Harper's Ferry had again been taken by 
the t 'on federates, and seventy-three pieces of artillery and 
Ihoustinds of NUiall arms were added to their store. 

t>n the high ground in the center of his position at An- 
tielani. MeClellan plaetnl several batteries of long-range gims. 
FitHU this position almost the whole of tlie field of battle could 
lie seen, and, further to the left, where the batteries of the Fifth 
l'or|Ks weiv plactnL a still more complete view could be ob- 
tained. The wmfttrmation of the ground was such that itearly 
the entire t'onfctlcrate line was reaeheil by tire from these cen- 
tral Fetleral Iwttrries. Tlie I'nion advance was assisted mate- 
rially by their Hn\ but several of them were effectively shelled 
by the l\»nf valerates, wh<». however, on tlieir counter-attacks, in 
turn sulTered severely fnnn the tire of the Federal guns. 

At lit A,M., September I7th. two of Sumner's batteries 
were Wing cKwely aassailed by Confederate sharpsbooters. and 
HaiH\x>k foniMxl a line of guns and infantry- to reliei-e tbem. 
iVwan's Kitten' of S-iiMrh guns. Frank's lS<pounders. and 
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 FROM PRIVATE TO BRIGADIER-GENERAL— ROBERTSON', A CHIEF OF ARTILLERY 
H WHO HELPED THE FEDEILVLS TO WIN GETTYSBURG 

^P'Twentj'-three years before the war Brigadier-General James Madison Robertson {first on the left above) 
was a private in liatterj' F of the Second t'nited States Artillery, Between 1838 and 1848 lie became corporal, 
then artificer, and finally quartermaster- sergeant. On June "iSth of that year he was made second-lieuten- 
ant, and four years later first-lieutenant. It was not until May 14, 1861, that he attained Lis captaincy, 
jne war, and with it rapid advancement. His quarter of a century of preparation stood him in good 
In the next four years he was promoted as many times for gallant, brave, and distinguished services 
on the field, attaining finally the rank of brigadier-general. \MiiIe Pleasonton's cavalrj- at Gettysburg was 
preventing Stuart from joining in Pickett's charge, Robertson led the horse artillery which seconded the 
efforts of Pleasonton's leaders, Gregg and Bnford and Kilpatrick, whose exploits were not second to those of 
le infantry. For gallant and meritorious ser\'ice in this campaign Robertson was promoted to lieutenant- 
ilonel. He had been jtromoted to major for his gallantly' at the battle of Gaines' Mill on the Peninsula. He 
made colonel May 31, 18G4, for gallant and meritoriou.s ser>'ice in the battle of Cold Harbor, and briga- 
dier-general for distingiiished servic'c while chief of horse artillerj' attached to the Army of the Potomac 
during tlie campaign from May to August, 18R4. including the battles of the Wilderness, Cold Harbor, 
Bawes' Shop, and Trevilian Station. He died, a soldier "full of j'ears and honors," Januarj' 34, 1891. 
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Cotliran's rifled guns, with their supporting infantry, a brig- 
ade, drove away the threatening skirmishers and silenced the 
Confalerate batteries. 

The demand for artillerj' was so great that when General 
Hancock asked for more guns to assist his attenuated line, the 
request could not be complied with. However, he borrowed, 
for a time, from Franklin, one battery, and when its ammuni- 
tion had been expended, another was loaned him to replace it. 

The battle ended Sei)teml)er 17th. On the night of the 
18th the Confederates withdrew, and by the 19th they had es- 
tablished batteries on the south side of the Potomac to cover 
their crossing. Porter determined to clear the fords and cap- 
ture some of the guns. The attempt was made after dark of 
that day, and resulted in the taking of five guns and some of 
their equipment. One of these had been taken by the Confed- 
erates at the First Bull Run, and Iwlonged to Battery D 
(Griffin's), Fifth United States Artillery. 

We now follow the fortunes of the army to Fredericks- 
burg. Sumner, with fifteen brigades of infantry and thirteen 
batteries, arrived on the banks of the Rappahannock before a 
large Confederate force was able to concentrate on the opjjosite 
shore, but no attempt was made to cross until just before the 
battle of December 18, 1862. General Hunt, on the day of the 
fight, had one hundred and forty-seven gims on the crest above 
the left bank of the river, in position to command the crossing, 
anil the ground beyond. Besides these, twenty-three batteries, 
of one hundred and sixteen guns, crossed the river at the lower 
bridges, and nineteen batteries, of one hundred and four guns, 
crossed with Sunmer's conmiand. The Federal guns were prin- 
cipally 3-inch rifles, 20-pounder l*arrotts, and 4'/:;-incb siege- 
gtms. They engaged the Confederates at close range, and the 
duel was terrific. The reserve line, on the crest of the left bank, 
aidal with all its power, but the result was disastrous to the 
Federal arms. 

We cannot follow the fortunes of the heroes through all 






LIGHT ARTILLERY "IN RESERVE" -WAITING ORDERS 



t is no parade-groiuid upon which thifi splendid battery is drawn up. as the untrodaen daisies plainly show, 
lius the waving fields of GeUyshurg smiled on those July days of 18(13 — until the hoofs and wheels had 
rsmpted all green things to tlie earth, where they lay cnished beneath the prostrate forms of many a brave 
soldier of the North and South fighting for what each thought the right. This battery is standing in reser\-e. 
At any moment the notes of the bugle may ring out whith will send it dashing forward across field and ditch 
to deal out death and face it from the bullets of the foe. The battery was evidently serving with infantry, 
as the cannoneers have no mounts. They are standing beside the gun-carringes, upon which Uiey will leap 
when the batterj' moves forward. It was no easy matter for tliem to retain their seats as the heavy wheels 
cut through the grass and flowers and reltounded from hummocks and tilted sharply over stones. At any 
moment a horse might fall crippled, and it was their duty to rush forward and cut the traces, and jump 
aboard again as the gtm drove around, or. if necessary, o^er the wounded animal. The latter was harder 
artiller\'nian who loved his horses than facing the screaming .shells and whistling bullets at the front. 




the vicissitudes of the following campaigns. On the Gettys- 
burg field tlie artillery again contested with the Confederates 
in probably the most stubborn fighting of the war. General 
Meade had three hundred guns. The Federal advance was at 
first gradually forced back to Cemetery Hill, where General 
Doubleday rallied bis troops, and his artillery did excellent 
service in checking the foe. He relates that the first long line 
that came on from the west was swept away by the Federal 
guns, which fired with very destructive effect. On the second 
day, the angle at the peach orchard furnished ojiportunities for 
nearly every phase of an artillery combat. " The power of the 
anil in concentration was well ilhistrated, the splendid devo- 
tion with which its destructive force was met and struggled 
against fixed our attention, and the skilful tactics by which 
its strength was hiisbandeil for the decisive moment are espe- 
cially to be praised." 

Two Pennsylvania batteries on Cemetery Hill which had 
been captured by the Confetlerates were recovered in a gallant 
manner. The cannoneers, so summarily ousted, rallied and 
retook their guns by a vigorous attack with pistols, handspikes, 
rammers, stones, and even fence rails — the " Dutchmen " show- 
ing that they were in no way inferior to their " Yankee " com- 
rades, who had been taunting them ever since Chaucellorsville. 
After an hour's desi>erate fighting the Confederates were driven 
out with heavy loss. 

The Fetleral artillery from IJttle Round Top to Ceme- 
tery Hill blazed " like a volcano " on the third day of the fight. 
Two hours after the firing opened, the chief of artillery, with 
the approval of General Meade, caused his guns to cease firing 
in order to replenish their Hnmiiniition supply. This deceiveil 
the Confederates, and Pickett's famous charge was made. 
No sooner was the advance begiui than the Fetleral artillery 
belched forth all along the fine, firing only at the appi-oach- 
ing infantry. The bra^e assailants ad^anced e\eu to the 
muxzles of the guns the mass gradtiallj dimmishing as it 

[401 



I 











v^^lrV i«-.- 


v-ft\ ^ -'Tu- 'M   -T^^ . A ?9r^)" 


f -   - 





A VETERrVN BATTERY FROM ILLINOIS. NEAR MARIETTA IN THE ATLANTA 
CAMPAIGN 



Battery B of tlie First Illinois Light Artillery followed Sherman in the Atlanta rampaign. It took part in the 
demonstrations against Resaca, Georgia, May 8 to 15, 1804, and in the l)attle of Resaca on the 14th and 1 Jth, 
I It was in tlie battles about Dallas from May 25th to June 5tli, and took part in the oi>erations about Marietta 
I and against Kenesaw Mountain in June and July. During the latter period tlus photograph was taken. The 
[ battery did not go into this campaign without previous experienee. It had already fought as one of the eight 
I batteries at Fort Henry and Fort Donelson. heard the roar of the battle of Shiloh. and participated in the 
I aieges of Corinth and Vickshurg. The iirtillery in the West was not a whit less necessary to the armies than 
I that in the East, Poi>e's brilliant feat of arms in the capture of Island No. 10 added to the growing respect 
a which the artillery was held by the other arms of the ser\-ice. The effective fire of the massed batteries at 
I Murfreesboro turned the tide of battle. At Chickaniaiiga the Union artillerj' inflicted fearfiil lo.s.ses upon the 
I Confederates. At Atlanta again they counted their dead by the hundreds, and at Franklin and Nashville the 
f guns maintained the best traditions of the Western armies. They played no small part in winning battles. 
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approached. Their comrades watched them breathlessly until 
they disappeared in the cloud of smoke. Only a few disorgan- 
ized stragglers were finally swept back. The deadly canister 
had broken the spirit of that great Army of Northern Virginia. 

In the West, the value of the artillery was no less than in 
the East. It will be impossible to notice the minor affairs 
in which field-batteries took an active and a decisive part. In 
Missouri particularly was this the case. General Lyon, before 
his untimely death, used this effective weapon to its full capac- 
ity, as did Pope, Fremont, Grant, and the other Union leaders 
who participated in shaping up the campaign against the Con- 
federacy in Jlissouri and Kentucky. 

Early in 1861 the Confederates took |)ossession of a Ime 
from Columbus to Bowling Green, Kentucky. Forts Henr\ 
and Donelson were in the center, and formed the keystone of 
the arch. Grant saw their value, and directed himself to their 
capture. He obtained permission from Halleck and McClel 
Ian to reconnoiter up the Tennessee and Cumberland rivers 
and sent General C. F. Smith with two brigades from Paducah 

On the strength of Smith's report, Grant made strong 
representation to Halleck, his immediate superior, that the 
move was advisable. After some delay, the orders were issued 
and Grant moved up the Tennessee with seventeen thousand 
men. The immediate assault on Fort Henry was threatened 
by General SIcClernand, with two brigades, each having two 
batteries. The work was a solidly constructed bastion fort w ith 
twelve guns on the river face, and five bearing inland. It was 
evacuated without attack from the land forces, as the gunboat 
Ijombardment was sufficient to drive out the defenders, but not 
without considerable damage to the fleet. 

Fort Donelson, on the Cumberland, was the next objects e 
On the 8th of February, 1862, Grant telegraphed to Hal 
leek that he proposed to take Fort Donelson with infantrj- and 
cavalry alone, but he moved out from Fort Henry with fifteen 
thousand men and eight field-batteries. Some of the guns w ere 




WISCONSIN 
LIGHT B.VrrKUV 



BATON 
ROrOE. LOUISIANA 



I The First Wisconsin Independent llattery of Light Artillery saw most of its ser\ice in Tennessee, Mississippi, 
 fend Louisiana. Its first active work was in the Cumberland Gap campaign, from April to June, 1862. It 
raccompanied Sherman's Vazoo River expedition in December, 1862, and went on the expedition to Arkansas 
|Post in January, 1863. At the siege of Vicksburg it participated in two assaults, May 19th and 22d, and 
' afterthefallofVicksburg, July 4th, it went to the siege of Jackson, Mississippi. The battery was then re- 
fitted with SO-jwunder Parrotts, and ordered to the Department of tlie Gulf. It left New Orlean.s .\pril 'ii, 
I8fi4. to go on the Re<l River campaign. This was taken by the Confederate photograi>her, A. D. Lytic. 
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campaign of the 
Camlinas, Janu- 
ary to April. 1865. 
After being pres- 
ent at tlie sur- 
render of John- 
ston and his army, 
it marched to 
Washington via 
Richmond, and 
took part in tJie 
grand review. It 
was mustered out 
on June 14, 1865. 



OFFICERS OF A LIGHT BATTERY THAT MARCHED TO THE SEA 
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20- and 24-pounders, rifles, and howitzers. Grant's fifteen 
thousaiKi men found themselves confronted by about twenty 
tliousand entrenched. McClernand pressed to the right, up the 
river. Ills artillery was very active. Sometimes acting singly, 
and then in concert, the batteries temporarily silenced several of 
those of the Confederates and shelled some of the camps. Out- 
side the main work, about fourteen hundred yards to the west, 
the Confederates had, after the surrender of Fort Henry, con- 
structed a line of infantry entrenchments, which circled thence 
t(» the south and struck the river two and one-quarter miles from 
the fort. The guns of eight field-batteries were placed on 
this line. 

On the 15th, McCIernand's right was assailed and pressed 
bark, and a part of the garrison escaped, hut Grant received 
tin.' unconditionul surrender of about fourteen thousand uR-ri 
and sixty-Hve gims. His own artillery had not increased be- 
yond the eight batteries with which lie marched from l''ort 
Ilc-nry. These were not fixed in position and protected by 
earthworks, but were moved from place to place as necessity 
dictiitcd. 

The brilliant feat of arms of Pope and his command in the 
ciiptiirc of Island No. 10 added to the growing respect in which 
the artillery was held by the other conibntant arms. 

About seven in the morning on April 6, 1H62, the Confed- 
initc artillery opened fire on the Union camps at Shilob. There- 
upon ensued one of the most sanguinary conflicts of the whole 
Hur. Although the Federal artillery was under the <lirect or- 
ders of the division commanders, the fighting was so frag- 
mentary that no concerted attempt was made to use the batteries 
until, on the retirement of Hurlbut to the vicinity of Pittsburg 
I,jui<liiig. some batteries of heavy guns were placed in position 
to cover the possible retirement of the troops from the front. 
About forty guns were finally assembled, and their work had 
an important part in saving the army, for this group of bat- 
teries was a large factor in repulsing the attempt of the 
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HEAVY AltTlLLBIlY THAT MADE MARVELLOIS INFANTRY- DttlLLlNG BEFORF, THE WILDERNESS 
Save tor the drills in tlii' (iirta aliuut Waahington, the big hcai-y arlillory regimentu with a t.'ompkment o( 1.800 nien liad an easy lime 
at first. Bui In 18M. when Guneml Grant limit Fommand ot the armita in the fidii, the heavy urtillrrj' rcgimenta in the vieiiuty of 
WasUngton were brigaded, proviaionally, for serl'icc at the front. On Maj- 19th. ut the battle of Spotaylvimia, tlie i-etenuu 
cracked no end ot jokea at the expense ot tlie new Iroiipa. '■Mow arc you. heavies?" they would cry. '"Is this work heavy enough 
for you.' You're doing well, my sons. If you keep on like this a couple of years, you'll Icam all the triek* of the trade." They 
had no more such comments to make aftor they had seen tlie " hi-avies " in acTlion. Tliiy bore themselves nobly. Many of 
Ihc severest t-asualtii-s diiriiiK the war were su.ituiiiMl by the heavy nrtilleristEi in the Wilderness eainpuign und at I'ftersbiirg. 




A LIGHT ll-VrrERY THAT FOl'GHT BEFORE PETERSBI'RG— THE 17TH NEW YORK 

The Seventeenth Indepi'nclnit Battery of New York Light Artillerj-. known aa the '■Orltjina Battery." wiis orgamsed at I^iport. 
New York, ami mustered in August 46. 186*. It remained in the artillery tamp uf insl ruetion nnd in the defenstra ot Wosiiitigton 
uiilil July, I8M, when it wm ordered to Petersburg. It took port in the pursuit ot Lei-, aud was present at .Appomattox. 
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Confederates to seize the Landing and cut off Buell's army 
from crossing to Grant's assistance. 

At the battle of Murfreesboro, or Stone's River, the artil- 
lery was especially well handled by the Federals, although they 
lost twenty-eight guns. On the second day, the Confederates 
made a determined assault to dislodge the Federals from the 
east bank of the river. The infantry assault was a success, but 
immediately the massed batteries on the west bank opened fire 
and drove Breckinridge's men back with great loss. Federal 
troops were then sent across the river to reenforce the position 
and the day was saved for the Union cause. The effective fire 
of the artillery had turned the tide of battle. 

In assailing Vicksburg, Grant made four serious attempts 
to get on the flanks of the Confederate position before he 
evolved his final audacious plan of moving below the city and 
attacking from the southeast. In all the early trials his artil- 
lerj', in isolated cases, was valuable, but the character of the 
operations in the closed countrj' made it impossible to mass the 
guns for good effect. The naval assistance afforded most of 
the heavy gun-practice that was necessary or desirable against 
the Confederates. 

On the last attempt, however, when the troops had left 
the river and were moving against Pemberton, Grant's guns 
assumed their full importance. His army consisted of tlie 
Thirteenth Army Corps, Major-General McCIernand ; the 
Fifteenth Army Corps, Major-General Sherman, and the Sev- 
enteenth Army Corps, Major-General McPherson, with an ag- 
gregate of sixty-one thousand men and one hundred and fifty- 
eight guns. The superb assistance rendered to the infantry by 
the ably handled guns made it possible for Grant to defeat his 
antagonist in a series of hard-fought battles, gradually move 
around him, and press him back into Vicksburg. Once there, 
the result could not be doubtful if the Federal army could hold 
off the Confederate reenforcements. This it was able to do. 
The progress of the siege we shall not here consider, except to 




THIS BATTERY STOOD FliTH iJN ITS NUMBER OF CASUALTIES 

The First Independent Battery of New York Lif;ht Artillery, under command of Captain Andrew 
Cowan, lost two officers and sixteen enfisted men killed and mortally wounded out of its complement of 
150 men. Only four other hatteries suffered a greater loss. "Cooper's" Battery B, First Pennsylvania 
Artillery, lost twenty-one men; "Sands'" Eleventh Ohio Battery lost twenty men (nineteen of them in 
one engagement in a charge on the batter^' at luka) : "Philips'" Fifth Massachusetts Battery lost nine- 
teen men; and "Weeden's" Battery C, First Rhode Island Artillery, lost nineteen men. This 
photograph shows Cowan's Batterj- in position within tJie captured Confederate works on the 
Petersburg line. The officers and men lived and .slept in a work captured from the Confederates, 
and the horses were picketed back of the emplacements and in the giui-pits as seen undeniealli. 
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say that for scientific artillery work on the part of the be- 
siegers it was not surpassed elsewhere in the conduct of the 
war. Twelve miles of trenches were constructed and armed 
with two hundred and eight light field-guns and twelve heavy 
siege-guns. The total loss in guns for the Confederacy during 
the series of operations was two hundred and sixty, of which one 
hundred and seventy-two were lost in the city of Vicksburg, 
and eighty-eight during the preceding campaign. Sixty-seven 
of these were siege-guns and the rest lighter field-pieces. 

From Tullahoma to Chickamauga, Rosecrans skilfully 
maneuvered his army, to encounter a check that caused a tem- 
porary halt in the Union progress. During the first day's fierce 
fighting at Chickamauga, there were several interchanges of 
batteries — cai)tures and recaptures. At half-past two in the 
afternoon of September 19, 1863> the Confederates made a de- 
termined assault on the Federal right. Hood's corps met with 
fearful loss from heavy artillery fire, six batteries opening with 
canister as the columns approached. On they came relentlessly, 
but the stubborn courage of the Federal troops, now reenforced, 
finally drove them back. As darkness was approaching. Gen- 
eral Thomas, on the Union left, while re-forming his lines, wa.s 
fiercely attacked, and the assault was so determined that some 
confusion resulted, hut the artillery again came to the rescue, 
and, after dark, the Confederates were repulsed, and the first 
day's confiict ended as a drawn battle. 

On the morning of the second day, the attack was made on 
the Federal left by Polk, but Thomas had entrenched his men 
and batteries, and the tremendous efforts to dislodge him were 
repulsed by a storm of musketry and canister, and the attacks 
failed. After the Federal right was pushed off the field and 
the confiict raged around Thomas on Horseshoe Ridge, the ar- 
tillery of Thomas' command created havoc in the ranks of the 
assaulting columns. As the final attacks were made the am- 
munition was exhausted and m their turn the mfantrv saved 
the artillery by receiMng the foe with cold steel That night 
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A photngraph i,[ JuDe 31, 1804— 
three days alter Cowna's Bottery cap- 
liiitsl this work aad luiasd it against 
iU Confederate biuldera. When the 
Eighteenth Army Corps had made its 
advance on Petersburg, followed by 
the gallant charges of the Fifteenlli. 
and the fighting of the two [uUuwing 
days, all the captured redoubts were 
occupied and strengthened. Of euurse. 
they were made to face the other Kay. 
The sand -bag reeaforcements wen' 
removed and placed on tlie eastern 
side, new embrasures ami traverses 
were constructed, and fiire to fucf 
the armies sat down to watc'h on.' 
aoDther, and to begin the huge eurlh- 
works and fortiGeatinns that beniiiie 
the wonder of the militarj- world, .\11 
Bight long for nuuiy nuinth^ the air 
Wis filled with ficrj- messengers of 
death. The eiiiirsc ot the bumb-shells 
could be pliunly follon*ed by the 



TIIE "ABOUT-FACED" REDOLBT 

THREE DAYS AFTER ITS CAPTL'RE BV 

THE FEDERALS 




BRiaADlE(t-GEXER.\L C, 11, TOMPKINS 



lichted lusts which described an arc 
against the sky. The redoubt pic- 
tured here U one captured, "about 
faei'il, " and occupied on June 18th by 
Cowan's First New York Independent 
Buttery, in the Artillery Brigade of 
ihf Sixth Corps. Thus the Union 
lino.i advanced, trench by trench, 
until Lee's army finally withdrew and 
left them the works so long and val- 
iantly defended. The view looks 
northwest to the Appomattox. 

GENERAL TOMPKINS 
Starting as captain ot a Rhode Island 
HaltcO' M»J *■ l^'- fiiarli-a Henry 
Tompkins become a major August 
1, 1901, colonel Si-pteinbcr 13. 1801, 
and brevet brigafUer-genenJ of vohm- 
teers Augiist 1, 180*, tor gallant and 
nieritoriolLi serriw, in the campoign 
before Richmond, oim! in the Shen- 
andoah Volley. 
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the Federal army retired to Chattanooga. The Confederate 
victory had been dearly bought, 

Sherman started liis campaign with fifty-three batteries nf 
two hundred and fifty-four guns. For most of the time the 
weather was almost as great an antagonist as the Confeder- 
ates. Crossing swollen streams without bridges, dragging 
heavy guns through mud and mire, and most of the time 
stripped of all surplus baggage and equipage, the artillery 
soldier had few pleasures, no luxuries, and much very hard 
work. 

On the 17th of July, the Confederate Go%'ernment re- 
moved Johnston, and detailed Hood to command his army. 
The news was received with satisfaction by the Federal troops, 
for now they were certain of getting a fight to their hearts' 
content. And so it developed. The battle of Peach Tree Creek, 
in front of Atlanta, gave a splendid opportunity for the em- 
ployment of the energies of the batteries that had been dragged 
so far through the mud by the patient men and animals of 
Sherman's artillery. " P"ew battlefields of the war had been so 
thickly strewn with dead and wounded as they lay that evening 
around Collier's Mill." 

Atlanta captured. Sherman rested his army and then 
started for the sea, sending Thomas back into Tennessee to 
cope with Hood. At Franklin and Nashville, the guns main- 
tained the best traditions of the Western forces, and victory 
was finally achieved against one of the best armies ever assem- 
bled by the Confederacy. 

Tile consolidated morning report of the Army of the Po- 
tomac for April SO, 1864, showed with that army fortj--nine 
batteries of two hundred and seventy-four field guns, of which 
one hundred and twenty were 12-pounder Napoleons, one hvm- 
dred and forty-eight 10-pounder and 3-inch rifles, and six 20- 
pounder Parrott rifles. In addition to these guns, there were 
eight 24-pounder Coehorn mortars. Two hundred and sev- 
enty rounds of ammunition were carried for each gun. The 




-THE TRAVELING MORTAR IN FRONT OF 
PETERSBURG. 186+ 



This is tlie 13-inch niortur, a 200-pound csplotiing shell from which threw a Confederate field-piece and its 
carriage above its parapet, at a range of nearly two miles. The 1 7,000 pounds of this mortar made it difficult 
to move, so it was mounted on an ordinary railroad-car strengthened by additional beams, and plated on top 
with iron. This engine of destruction was run down on the Petersl)iirf; & City Point Railroad to a point near 
tJie Union hues, where a curve in the track made it easy to change the direction of the fire. The recoil from a 
charge of fourteen {Htunds of powder shifted the mortar less than two feet on the car, which moved a dozen 
feet on the track. E\'en the full charge of twenty pounds of powder could be used without damage to the 
axles of the car. This mortar, whose shell would cnish and explode any ordinarj- field-magazine, terrorized 
the Confederate gunners, and sutrceeded in silencing their enfilading batteries on Chesterfield Heights. The 
activities of this great war machine were directed by Colonel H. L, Abbot, of the First Connecticut Heavy 
Artillery, Other photographs of it, with offi<^rs and men, are shown on pages 186 and 187, Volume III. 





CAMP OF HEAVY ARTILLERY ON THE WAY TO PETERSBURG 



On Miiy Ifi, 1864, the date of this sweeping photograph, the movement against Petersburg had begun. The ' 
hea^■y guns which these two regiments were about to seire before Petersburg were sent by steamer and rail, 
go no ()rdnanoe is visible in this peaceful-looking camp on the banks of the beautiful river. The First Massa- 
chusetts Heavy Artillery had l>ecn ordered from the defenses of Washington to join the Army of the Potomac ' 
at Belle Plnin, Virginia. It was to form i)art of the second brigade, third division, Second Army Corps, of the 
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THE FIRST MASSACHUSETTS AND SECOND NEW YORK AT BELLE I'1j\L\, 



Army of the Potomac, from May. 1864, to May. 1865. A montli after landing at Belle Plitin it wns at the 
siege of Petersburg. At Belle Plain it was met by the Second New York Heavy Artillery, also from the 
defenses of Washington, which formed part of the first brigade, first division. Second Army Corps cf the Army 
of the Potomac, from that time till June, 1865. The latter regiment also proceeded to Petersburg but by a 
more circuitous route. May 18th to 21st it served at Spotsylvania; June 1st to ISth, it was at Cold Harbor. 
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succession of battles and flank marches through the Wilderness 
to the James, up to Petersbnrji. thence to Appomattox, had 
taxed thi- energies and sliowed the devotion of the men «ith the 
guns in the hardest campaign of the war. finally causing the 
surrender of a renmant of the proud Army of Northern Vir- 
ginia. 

While at Petersburg, an interesting experiment was tried 
which resulted successfully. A large 13-iiieh Coehorn mortar 
was mounted on an ordinary railroad platform car, run down to 
a point within range of the Confederate works, and halted on a 
cun'e so that by a slight movement of the car the direction of 
the piece could lie changed. The mortar, fired with fourteen 
pounds of j)owder, recoiled less than two feet on the car. which, 
in turn, was moved only ten or twelve feet on the track. The 
firing excited much apprehension in the Confederate works, 
and was effective in preventing their batteries from enfilading 
the right of the Union lines. 

Major K, S. Alay, of the British army, has this to say of 
the Federal artillery in the Civil War: 

" We have not by any means exhausted that rich repos- 
itory of brilliant deeds, and many bright examples are reluc- 
tantly omitted. Knough, however, has been said to show that 
this arm can scarcely be with justice reproached for lack of 
enterprise during the great struggle. . . . As regards the con- 
duct of officers and men in action, efficient service of giuis, and 
judicious handling on the part of its more prominent leaders, 
the artillery showed itself in no degree unworthy of the great 
traditions handed down to it from the previous era, and may 
point with satisfaction to what it accomplislied." 
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BURST IN THE EFFORT TO RBArH FEDERAL BATTERY NO. 1 IN 
Mc'CLEI.LAN's works BKfOHE THE BELEAUUEKED CONFEDERATE CITY 





THE CONFEDERATE ARTILLERY— ITS 
ftjlGANIZATION AND DEVELOPMENT 

By David Gregg McIntosh 

Colim^ of Jrtiilerjf, Confederate Stateii Army 



THE organization of the Confederate field-artillery dur- 
ing the Civil War was never as symmetrical as that of the 
cavalry and infantry, and its evolution was slow. This was 
due in part to the lack of uniformity in the equipment of single 
batteries, and the inequality in the number of men in a com- 
pany, running all the way in a 4-guri battery from forty-five 
to one hundred, and also to the tardiness with which the bat- 
teries were organized into battalions with proper staflF-oflicers. 

The disposition of the Government was to accept all bodies 
which volunteered for a particular branch of the ser\'ice, and this 
did not tend to due proportions between the different branches. 
Outside of a limited number of smooth-bore guns in possession 
of certain volunteer associations, the Government had no equip- 
ment of field-artillery to start with. What was found in the 
arsenals in the Southern States which fell into the hands of the 
Confederate Government, consisted of old iron guns mounted 
on Gribeauval carriages, manufactured about 1812, but there 
was not a single serviceable field-battery in any arsenal. 

The few guns belonging to the different States were short 
of harness, saddles, and other equipment. Not a gun or gun- 
carriage, and, except during the Mexican War, not a round 
of ammunition had been prepared in any of the Confederate 
States for fifty years. When hostihties began, the only foun- 
dry for casting cannon was at the Tredegar works in Rich- 
mond, and with the exception of a battery of Blakely guns, 
imported by the State of South Carolina, and a single battery 

|M1 





INSroE A CONTEDERATE "WATER BATTERY." PENSACOLA HARBOR. IX 1861 

UH AND THE fXlLLOWING THREE PHOTOGRAPHS WERE TAKEN WITHIN THE COKFEDERATE LIKES IK ltj61 



This ^-ivid view of great events in the making reveals the green Confederate volunteers without uniforms and 
stiJl inexperienced. They show more enthusiasm than efficiency as they awkwardly handle the guns. It was 
not long before these quickly recruited gunners had become expert enough to give a good account of tliem- 
selves. On No\-eml»cr 22 and 23, 1861, they sustiiined and rephed to a lw>inbardment hy the United States 
vessels Niagara and Richmond and by Fort Pickens and the neighboring Union batteries. Although Fort 
McRee was so badly injured that General Bragg entertained the idea of abandoning it, the plan of the Union 
commanders to "take and destroy it" was not executed. Time and again when the Federal blockading 
fleet threatened various jKiints along the Confederate coa.st, requisitions were sent for these guns, but they 
were always needed in this fort. At the outset of the Civil War not a gun or gun-carriage, and, excepting 
during the Mexican War, not a roimd of ammunition had Iseen prepared in the States of tlie Confeder- 
 for fifty years. They were forced to improvise all of the vast paraphernalia necessary for war. 
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of six 10-pounder Parrotts, there was not a rifled field-piece 
south of the Potomac. 

The first step to supply this want was to ream out a num- 
ber of old 4-pounder iron guns belonging to the State of Vir- 
ginia to get a good bore, and then rifle them after the man- 
ner of the Parrott. Besides these, that State purchased a few 
Parrott guns, used by Colonel Alagruder at Big Bethel, in 
June, 1861. 

Of the volunteer associations, the Washington Artillery, 
of New Orleans, organized in 1838, and having seen service as 
Company A in Persifal Smith's regiment in the Mexican War, 
was best known. In 1861, the organization consisted of five 
batteries, four of which served in Virginia, and one in the 
Army of Tennessee. On May 3, 1861, the battalion, through 
Judah P. Benjamin, offered its services to the Confederate 
Government, and was mustered in on the 26th of that month. 
The battalion made its mark at Bull Run on July 18th, but its 
most conspicuous service was at Fredericksburg, in December, 
1862, when from Marye's Heights it played an important part 
in repulsing repeated assaults of the Union troops. Its strength 
was afterward much reduced, and in Virginia the batteries con- 
sisted of three guns each. 

Next in importance was the Richmond Howitzers, or- 
ganized at the time of the John Brown raid by George W. 
Randolph, afterward Confederate Secretary of War. In 1861, 
it was recruited up to three companies and formed into a bat- 
talion, though in the field the first company was never associ- 
ated with the other two. It has been said that the flower of 
the educated youth in the South gravitated toward the artillery, 
and it is claimed that over one hundred men were commissione<l 
from this corps, of every rank from that of second lieutenant 
to Secretary of War. One of its features was the Howitzer 
Glee Club, led by Crouch, the author of " Kathleen Mavour- 
neen "; another was the Howitzer Law Club, in which moot- 
courts were held. Many of its members were from the 





It is dear that these Confederate gun- 
nera at P«isiioi>lo are untried und un- 
dUciplined, but it \a a\aa es-idenl tliat 
thej arc eathiuiastie. They are 
munning the guns which arc to open 
Liter on Fort Pickena. the first fort on 
the ('onfeilerute mast seized by the 
Federals, and held by Ihcm through- 
out the war. This was due to the 
enterprise el Lieiiteiuint Adam J. 
Slenuner. ably seconded by Lieutenant 
J. H. Gilman. Lieutenant Siemmers 
report aays of Lieutenant Gilman: 
I "During the whole nffair we have 
I stood aide by aide, and if any credit U 
I due lor the course pursued, he is I'n- 
I titled to it equally witli myself." The 
I .drmmnd was refused, and Fort Pii-kens 





never pa'tsed into the hands of the 
fonfederates. The battery sn>n in 
this photograph wa.< at Warrin^on. 
nearly opposit.. Fort Pieki'ivs. It rtim- 
nianded the entrance Ui the harbor. 
General Pendkton. who was u grad- 
uate uf West Point in the rloss of 
I83[), was chid of artillery in Lee's 
army of Northern Virpnia. He en- 
tered the war an captain In the ar- 
tillery corps July IB. IHOL and 
became tolond and ('hiej ef artil- 
lery July il, ISfll. The miirtur in 
thia photograph i.« an old style 
piece dating from befori- the Meii< 
can war. The new Confederate 
soldiers liad at times tu content 
therosclvi-a with v 
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University of Virginia, where out of six hundred and four 
students in 1861 over one-half entered the Confederate service. 

Besides these organizations, was the Washington Artil- 
lery, of Charleston, South Carolina, organized in 1784; the 
Marion Artillery, of the same place; Delaware Kemper's Ar- 
tillery, of Alexandria, and a nuniher of other organizations. 

The great hulk of the artillery, however, was composed of 
eompanies which volunteered for that hraneh of the ser^-iee, and 
were compelled to accept such equipment as the Government 
eould furnish. This embraced a great variety. There was the 
small 6-pounder gun, at first largelj' predominating, and after- 
ward the 12-pounder known as Napoleon, and also the 12- 
pound and 24-pound howitzer, all of hronze. The rifled guns 
were somewhat nondescript. Those turned out by tlie Ordnance 
Department were generally of 3-inch caliber with five or seven 
grooves adapted to the same ammunition, though not uniform 
in length or shape, and varying in weight. Many of these were 
withdrawn and replaced by guns of the Parrott type, or the 
3-inch U. S. pattern. 

It was extremely rare at any period of the war to find a 
battery with uniform equipment. There was at no time in the 
Army of Northern Virginia more than six or eight batteries of 
Napoleon ginis, and a less nuniher of 3-indi rifles. It seems 
to have been thought desirable to have a section of rifles and a 
section of smoothbores. But it was not unusual to find in the 
same section rifles of different caliber, or a Napoleon with a 
G-pounder, or perhaps a howitzer; and ui a battery of four 
guns, there was not infrequently at least three different calibers 
which required different ammunition. This made the supply 
of anmiunition more difficult and impaired the effectiveness of 
the battery. Kxperience taught the value of concentrated lire, 
and that four Napoleons or four rifles were more effective than 
the fire of a mixed battery. 

The Napoleon and the 3-inch rifle, U. S. pattern, were tlie 
favorite guns ; the former, because it was equally adapted to tlie 




BRIGADIER-GENERAL E. 1*. ALEXANDER, WHO COMMANDED LONGSTREETS 
ARTILLERY AT GEmSBLiRG 

E. P. Alexander was the Confedpnite officer vhu cummandtMl Longstrept'a eighty guns ia th« great artillery 
battle which preceded Pickett's rharge at Gettysburg. He entered the Engineer Corps trf the Confederate 
ariny April 8. 1861. and served ou the staff oE General G. T. Beauregard as engineer and chief oF signal service 
till August of that year. As chief of ordnance of the Army of Northern Virginia, he distinguished himself 
on the bloody field of Antictam. He dirertod the eighty pieces on Longstrcet's front at Gettysburg, which 
prepared the way for Pickptt'a charge until they had shot away practically all their ammunition. He was 
arting chief of artillery in I^ingstrei'ts corps from September M, 1B63, till Febrtlary Sfl, 186*, and was np- 
pinnted chief of artillery ot the corps with which he remaineil till Appomattox, serving in the Wilderness, at 
Spotsylvania, and the siege uf Petersburg. On February t6, 1864, he had been appointed brigadirr-generol 
ol Artillery. Witliin two weeks after Lee's surrender he was at the Brondreth Itoiise in New York city at- 
tempting to arrange for a commission in the Brazilian army. Later, he became general manager ontl president 
ot various Southern railroads. Government director of the Union Pacific Railroad Companj- from 1883 lo 1887, 
and in 1001 engineer arbitrator in charge of the mooted boundary suney between Costa Rica atid Nicaragua. 
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use of shell, sphericul ease, or eariister, anci wils most effective 
at flose quarters; the lutter, lx*eause it was light and easily 
liaiulled. and its range and accuraey remarkable. At the siege 
of Petersburg, in the summer of 1864, a battery of 20-pound 
Parrotts from a Confederate work shelled passing trains be- 
hind the Union lines, which excited the ire of some 3-iiich rifle 
batteries. The Confederate work was heavily built and well 
provi<led with embrasures for the j(uns. but these were torn 
away day by day and replaced at night. The range was finally 
so accurate that if a Cotife<lerate cap on a stick was raised over 
the edge of the parapet, it would inmiediately be cut down by 
a shot. The Confederate SO-pound Parrotts did not prove a 
success. Two of them mounted on Lee's Hill, at the battle of 
I'Vedericksburg, burst, one at the thirty-ninth, the other at the 
fifty-seventh discharge. 

Besides the home-made guns, which were all muzzle-load- 
ers, a number of guns of various make, Whit worth, Armstrong, 
James, lilakely, and Ilotclikiss, were brought in through the 
blockade. Two Whitworths were sent to the Army of North- 
ern Virginia. They had a great reputation for range and 
accuracy of fire, but lieyond the shelling of distant columns and 
trains, proved a disappointment. The length and weight of 
the guns were above the average, making them difficult to trans- 
port, and the care and length of time consumed in loading an<l 
handling impaired their efficiency for quick work. 

Transjjortation, after all, was one of the most <lifficult 
problems with the Confederate artillery. Four horses to a piece, 
anil the same to a caisson, was the utmost allowance, except- 
ing, perhaps, the 20-poundcr Parrott gun. In conse((uence, 
the cannoneers were re(|uired to walk, an<l General Jackson 
issued more than one order on the subject. When A. P. Hill's 
artillery was hurrying from liarper's Ferry to Antietam to 
General Lee's assistance, the first battery to arrive on the field 
was worked by less tliari iialf the complement of men, officers, 
coniniissioned ami non-commissioned, lending a hand. 





(DNKEDEHATE AHTTLLKRISTS 
e Confederale artillerisU, mriiiberB of tbr fmnoiiH Waiihingtnn Artilltrrj- of Nrw UfIpbiu, had but few fipld-picr«s ivilh whii'li U 
« their (org when this photajfTHph wus Isken. esrly in '62. Sume ordnance slores bad been secured when the Confederate Govpr 
Kixed eaftstwiaF giins and forts. But a visit to the arlillery (.-Binpg later iu the war would have revealed the fact that moat of thethree- 
s, the Napuleiins. and the Parrotl guns had been originally " Uncle Sam's" property, later captured in battle; and an inspectiim 
k fli the cavalry would have shown, after the 6rat year, that the Southern troopers were armed with linited States sabers taken from 
the same bountiful source. During the first year, before the blockade became atringent. ^'faitworth guna were brought in from abroad' 
But that supply was soon stopped, and the Southerners had to look largely to their oppi>nents tor weapons. The TrMicgar Iron Works 
in Bichmond was almost the only factory for cannon, especially for pieces of hea>-y caliber. It is estimated by ordnance officers 
L'tllBt two-thirds uf the artillery in the South was capturLiI from the Fcik-nds. especially the 3-inch rifles and the l<>-pound Parrottji. 





The forces under General Johnston in May, 1861, while 
at Harper's Ferry were supplied with the 6-pounder gun and 
12-pounder howitzer. When Johnston joined Beauregard at 
Manassas in July, he brought four brigades with four batteries 
and two in reserve. Beauregard had eight brigades with thirty- 
four guns, which, under orders of July 20th, he distributed for 
the action as follows; Six pieces to Ewell, eight to Jones, eight 
to Longstreet, and tweh'e to Cocke. The Washington Artil- 
lery at this time had four 12-pound howitzers, four 6-pounders, 
and three rifles, distributed among the different batteries. 
Twenty-eight jjieces captured in the battle added to the supply. 

General Henry A. Wise, in West Virginia, reports about 
the same time having " ten small pieces, six of iron, three of 
brass, and one piece, private property," with nine officers and 
one hundred and seventy-seven men. 

In April, 1862, the artillery in Johnston's army had grown 
to thirty-four batteries, Mcljaws' Division of four brigades 
having nine batteries, Toombs' Division of three brigades hav- 
ing two battalions, Longstreet's Division of five brigades hav- 
ing five batteries, with Pendleton's Artillery, thirty-six pieces, 
and the Washington Artillery in reserve. 

In July, 1862, the batteries were distributed as follows: 



Longstreet's Division: 6 brigndea 
A. V. Hill's " 6 " 

JontV " % " 

I). H. Hiirs " 6 

Anderson's ^'* 3 " 

McLaws' "^ 4 *' 



8 iMtteries 



3 " 

7 " 



This gave thirty-seven batteries to twenty-seven brigades, 
with Pendleton's First Virginia Artillery of ten comi)anies, 
Cutt's Georgia Artillery of five companies, and three battalions 
of eleven companies in reserve. 

During the operations around Richmond in August, 1862, 
the artillery of the army was distributed as follows : 

[64] 





This photograph shows the officers of Rutledge's Battery, Compauy A, First Tennessee Light Artillery. It 
was taken at Watkin's Park, Nashville, in the latter part of May, 1881, just after the batterj' was mustered 
in. The cannon for this battery were cast at Brennon's Foundry, at Nashville, and consisted of four 0- 
pounder smooth-bore guns, and two 12-poun(ier howitzers. Diiring the first year of the war the battery t«x>k 
part in several engagements and two notable battles — Mill Springs, or Fishing Creek, and Shiloh. The 
officers here shown from left to right, starting with the upper row are: Frank Johnson, George W. Trabui, 
Jock B. Long. James C. WTieeler, E. T. Falconet, A. M. Rutledge. Joe E. Harris. George E. Purvis. J. P. 
Humphrey, J. Griffith, and M. S, (\>ckril!. Three of the officers in thi.s picture — Falconet, Rutledge, and 
Cockrill — were promoted. Captain Rutledge was promoted to be major of artillery and assigned to dutj' on 
the staff of General Leonidas Polk. First-Lieutenant Falconet became a captain in the cavalry service, and 
Second-Lieutenant Cockrill was appointed first-lieutenant and assigned to duty in the ordnance department. 
Hence, and becaii.se of heavy losses, the batterj' was merged, at the expiration of the year for which it had 
enli.sted, with McClurg's Battery, and its history after that time is the history of that battery. 
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Jackson's 

Magnider's 

Longstreet'! 






4 divisions, 14 brigades, 17 batteries 
2 " 6 " 13 



Pendleton with five battalions, twenty batteries, was held 
in reser\'e, and five more unattached, making a total of seventy- 
seven batteries. 

In the Seven Days' Battles around Richmond, General 
Lee must have found his artillery something of an encumbrance. 
The artillery numbered about three hun<lred guns, nearly four 
guns to every thousand men, of which ninety-eight were in 
the general reser\'e. It has been said of the artillery during 
that time by a critic not unfriendly to the cause, that " it left 
only the faintest trace of its existence." Its use, generally, was 
fragmentary and detached, and nowhere did it achieve results 
comparable to 'the concentrated fire of the Union batteries at 
Malvern Hill. It was not until Second Manassas, when S. D. 
Lee brought eighteen guns to bear on the heavy masses attack- 
ing Jackson's right and succeeded in breaking them up in a 
short half -hour, that the value of concentrated artillery fire was 
learned. At Fredericksburg, fourteen guns were massed on 
Jackson's right at Hamilton's Crossing, and were used with 
brilliant results. 

General Lee must have been impressed with the fact that 
his artillery was unwieldy, for in the expedition into Maryland, 
in the following fall, many batteries were left behind. In the 
right wing were one hundred and twelve pieces : forty-five rifles, 
thirteen Napoleons, and fifty-four short-range. In the left 
wing one hundred and twenty-three pieces: fifty-two rifles, 
eighteen Napoleons, fifty-three short-range; and in the reserve 
fifty-two guns. 

On October 14, 1862, fourteen of these batteries were dis- 
banded under general orders, and the men and guns distributed 
to other commands, and four batteries consolidated into two. 

In the winter of 1862-6S the practice of assigning bat 
teries to infantry brigades ceased and the artillery was organ 
I««i 





The b«ttefy-horses lie dead b«ide the shnttered caisBons and the litter of com-coba whpre, ndy n fpw hoiira before, they had mimehcd 
at their la:<t meal. The heavy loss to Lee's artillery in horses, caissons, and gima atTeetcd his dnHsion not to wiiew the battle. From 
mearches of Henderson, the Dritisli military hintiiriiui. it uppears that on the morning of Si-pttmber 18. l8Ba, after the ronr of Antietani 
had died away. General Lee sent for Colonel Jitephen D. Lre. and told him to report to General Jnckaon. Thcj' rode together lo Ihi' 
lop of a hill on which lay wm'knl miasons, broken whei'la, human corpses, and dead horses. Their new overlooked the Federal 
right. 'Tan you take fifty pietTS of arlilleiy and crush thai fori*?" asked Cieneral Jackson, Colonel Lee gazed eameslly at the 
serrieil t'oion lines, bristJing with guns iinlimbered und imdy tor aetlon, but could not bring hintselt to sny no. " Yes. General; where 
wilt I get the 6fty guns?" "How many have you?" asked G«u>ral Jackson, "About twelve out of the thirty I earned into tlie ai 
yesterday." "I can furnish you some, and General Lee says he can furnish you some," "Shall I go (or the gum?" "No, not yet," 
replicl Genera! Jackson. "Colonel her. ran you mish the Federal right «ilh fifty guns?" .^though Colonel Lc« evaded the question 
again and again. General Jack-son prcasi^d it horoi'. Reluctantly the brai-e artillery offiecr admitted: "General, it cannot be done 
with fifty guna and Ibe troops you hove near here." "Let us ride back. Colonel." Colonel Lee reported the crrai-ersation to General 
!. and during the night the .\rniy of Nortberu \'ir>:inin. witli nil its Ir-.iins and iirtillery. recrossed thi> Polouun' at Boleler'a Fonl. 
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ized into a number of battalions, usually of four batteries, with 
one or two field-officers witli tlie rank of major or lieutenant- 
colonel to each. These battalions were supplied with an ord- 
nance officer and a ([uartemiaster. An adjutant was usually 
detailed from one of the batteries. The battalion commanders 
reported to the chiefs of artillery of the army corps, and on 
tbe march or in battle acted with, and received orders from, the 
general of tlie division with which they hapjiened to be. 

In the Chancellorsville campaign. I.ongstreet with two 
divisions was absent. A\*ith the remaining divisions of that 
corps, there were two battalions of artillery and ten batteries 
in reserve. With tbe Second Corps there were four battalintis 
and ten batten'es in reserve, with a further general reserve of 
six batteries, making a total of Hfty-one batteries. 

On .June -itli, prior to the Gettysburg campaign, the army 
having been divided into three corps, an officer of the rank of 
colonel was assigned to the command of the artillery of each 
corps, the battalion organization continuing as before. 

Of these, five battalions, with twenty-two batteries, were 
assigned to the First Corps; five battalions, with twenty bat- 
teries, were assigned to the Second Corps; five l)att;tli()ns, with 
twenty batteries, were assigned to the Third Corps. 

The equipment was as follows: 



tn rirt.'S, 4a Nap.jlf, 



10 lui 



- H.'3iii the 1st Corps 
= 82 ill the 2d Corps 
= 8S ill the Sd Corps 
»4.7 



The particular equipment in the battalions < 
Corps was as follows: 
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AI-TER THE BATTLE OF CHAITANOOGA- CAITUREU CONFEDERATE GUNS 



The Confederate artillery was never et(iial in number or weight to that of the Union armies. In tlie West 
these aiirient 14-poiinder howitzers were mounted on rouj^h wooden carriages, Uiose above, for instance. These 
guns are aligned in front of General Thomas' headquarters. They were taken late in November, 18B3, at the 
battle of Chattanooga, and the photograph wa* made early in 1864. Behind the gims can be seen the pole to 
one of the caissons. Wlien the Confederate armies captured a gun they almost invariably whirled it around, 
detailed artillerymen to man il, and set it promptly to work, but by thi.s time the Union armies were so well 
equipped that captured guns might be parked. Many pieces had changed hands several times, and had 
barked defiance at both armies. The equipment of the Confederate batteries was .seldom tmiform. Among 
four guns there might be found three different calibers, requiring different ammunition. The batteries" 
efficiency was still further impaired during the fight by the inability of the chief of artillery to select positions 
for his guns, which were often placed so far apart that he was unable to assemble them for concentrated fire. 
Tliis was due to the custom of apportioning the field-artillery to infantry divisions, and placing them under 
orders of the brigadier-general, who could not give them pro|)er attention. The plan was not changed until 
the early part of 1863. In the face of all Uiese difficulties the Confederate artillery made a glorious rei^'ord. 
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There were in Richmond, at this time, three battahons of 
light artillery and five batteries unattached, besides twn divi- 
sions with tivo battalions eacli of heavy artillery. 

The battalion organization continued to the close of the 
war. the exigencies of the service producing minor changes, 
and shifting of commands at various times. As many as six 
or eight batteries were sometimes. assigned to a iiattalion com- 
mander. 

At the battle of Cold Harbor, the opposite lines at one 
point approached quite near, and it was discovered that the 
Union troops were laying a mine, the approach to which was 
along an open trench. The battalion commander took advan- 
tage of a ravine in his rear, and sinking the trail of a smooth- 
bore gun so that it could he used as a mortar, threw shells with 
a slight charge of powder and time-fuses aimed to fall and ex- 
plode in the trench. When the Union forces withdrew and the 
ground was examined, a number of shells were found in the 
trench unexploded, showing accuracy of fire, but failure of 
the fuse. 

Tile organization as described was adopted generally in 
the Southern and Western armies. In the Department of 
North Carolina, General Holmes had. in 1861, three brigades 
to which six batteries were assigned. In the Army of Ken- 
tucky, six batteries were assigned to six brigades, with two in 
reserve. 

In 1862, in Bragg *s Army of the Mississippi, I'olk's Corj)s 
contained one division of four brigades, and a battery assigned 
to each brigade. In Hardee's Corps the batteries were assigned 
to brigades or divisions, indiscriminately. In Van Uorn's 
Army of West Tennessee, a battery was assigne<I to each !)ri- 
gade of infantry. In Kirby Smith's Army of Tennessee, there 
M'ere two divisions, four brigades to each, and a battery attached 
to each brigade. 





CAPTAIN JOHN DONNEIX SMITH 

Tills phoUigniph wril reflects thr bearing of a represrnUtiw artillery uQivet in Ibe 
Army ot Northern Virginia. At the time— May, 1883 — he was in Richmonii. following 
the battle o( Chaneellutsv-ille. He was then First-LiruU-oant of Jordan's Battery, 
Alexander's Battalion of Artillery. First Corps, Army of Northern Virginia. Battery 
A of Huger's (formerly Alexander's) battalion of Artillery. Longstreel's Corps, Army 
i>{ Northern Virginia, of whirh John Dunnell Smith later becami- (-aptain. was then in 
ramp near Bowling G nvn. I 'aroUnc County, Virginia. Capt^n Smith helped to serve 
the guns at Gettysburg. On June 4, \ses, prior to the Gettysburg eampaign, the 
army having been divided into three eorps. Rve battalionx with twenty-two batteries 
were assigned to the lirit, livtr battalions with twenty batteries were assigned to the 
second, and Rvi; battallimg with twenty Ixitteriea to the third. The total number 
of Confederate guns at Gettysburg, inehiding rifles. N'apoleoni, and howitxen was 
two hundred and forty-eight. Thea« opposed 3S0 rnion gunii. all in action. 
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MEMORIES OF GETTYSBURG 

Bv F. M. CoLOTox • 

ALKXAXDKR'S battalion of artitlen-. which I joined in 
the sprinj^ of 18ft3, had gained renown under ColoneL 
afterward I^leutenant-General, Stephen D. Lee, especially at 
Second Manas.fas and Sharpsburg. This renown was in- 
creased under the command of Colonel E. Porter Alexander, 
afterward hrigailier-general and chief of artillery of Long- 
street's corfw- lie had graduated Xo. 3 at West Point, in 
1857, and entered the Kngineer Corps of the L'nited States 
Army. lie was more coiiMiIted by Cieneral Lee than any other 
artillery officer in the Confederate ser\'ice. In later life he be- 
came president of several railroads, Government director of 
the Union ]*acific Kailroa<l, and engineer arbitrator of the 
boundary' sur^'ey between Costa Kica and Nicaragua. 

The battalion was composed of six batteries — two more 
than customary — four Virginia, one South Carolina and one 
Louisiana. Together with the more noted Washington Artil- 
lery of New Orleans, with four batteries, it composed the 
reser%'e artillery of I>ongstreet's corps. Army of Northern Vir- 
ginia. They were called the " reser^'e " because they were not 
specially attached to any division, but kept for use whenever 
and wherever wanted. Hence the battalion explanation that 
" we were called ' reserve ' because never in reser^-e." 

After taking part in the battle of Chaneellors\-ille, our bat- 
talion was moved <lown to Milford, Caroline County, to refit. 
On Jime 8d commenced the forward march that ended at 
Gettysburg. When we went into action there, July 2d, just 
south of the ]ieach orchard, the batteries actually charged, 
action fnmt, with a front of over four hundred yards— the 
finest sight imaginable on a battlefield. One of the batteries, 
which was short-banded, had borrowed five men from the adja- 
cent Mississippi regiment. In the fight two were killed and 

• Lieutenant and Ordnance Officer in Alexander's Battalion of Artil- 
lery, Longstreet'a coqis. 





a)N FEDERATE 
.\RT1LLERV 
OFFICERS 

.Utrr Gforrd Alexuncler becaniF acting chief of utilleiy, Huger 
succFcilcU to the ranmunil of hin battalion. The Gne tiuxa of 
these oQicrrs rrcall the tiyiDH timra thruugh which thpy [lassed. 
For the lust two years rspedally. llie Confe<ltrutc EelU-nrtiilpry 
Taught against the oddi o( l»ek of horses. Behind tlipm stood 
no sui'h supply depot as Giesboro outside of Washington, which 
fumishf^l the t'edenil nnnies thousands of (rcsh horses, and 
rarMl [or sick ones. A TonfederHtu artillery pivce seldom 
l)ijast<-d more thiui tour horses aTter 1802. WTien some of these 
were killL'd, Ihc gun whs handled liy the horse or horses left and 
the men of the lattery. Howcivr, Hiiger's bnttaliun went 
through the csmpaigns ol Chancellorsi'illp, Gettysburg, East 
Tennessee, the Wilderness, fsputsylvaliia Court Hou-ic — -fought 
with the .\ntiy of Northern Virginia through the siege of Peters- 
liiirg — and "ne^'er had to run." The men boasted they occu- 
pied their ground after every fight, and buried their own dead. 



liel:tenant-i.'uloxel frank HUGER 
problems 

OF LEES 

ARTILLERY 

W. T. Puiigue Has captain of the Rockbridge Artillery in the 
aewiill brigade before he became lieutenant-colonel of 
artillery. Third Corps. This was in the Army of Northern 
Virginia. The efficiency of its artillery was crippled until the 
winter of ISM-SS by the system of attaching the batteries to 
ious hrigadea and di^'iHions, and not luindling it as a separate 
corps so Iliat its batteries could be uuissed. The chief of 
iLrliUcry was not ei'en allowed to choose tlie positions for hi^ 
guns. Hut during tliat winter the artdlery was organized into 
a Dumber of battalions, and the battajion conunandcrs reported 
he chiefs of artillery of the army corps, and on the march or in 
battle acted with and received orders from the general of the 
di\'ision with which they happened to be. After the batteries 
could be mossed they were much more effective as they abun- 
daiitly proved on the battlefield of Gettysburg and in the later 
Virginia campaigns. 




I.IEITENANT ( OLONKl. W T n)A(il K 





At O&pttgabwrg * * * 

one wounded, so that we could return only two — which the regi- 
ment seemed to think a small return of borrowed property! 
We then took a position in front of the Emniittsburg road and 
a little north of the peach orchard. ^Ve lay all night there, 
opposite the center of the Federal line, the cemetery being a 
little to our left front, and the Round Tops on our right. 

At one o'clock the next day the great artillerj- duel, the 
heaviest in the historj- of war to that time and probably not ex- 
ceeded since, was opened by the previously arranged signal- 
gun of the \\''ashington Artillery. It was promptly answered 
by the FeiJerals — and the din of war was on. 

The roar of our guns was terrific. The explosion of the 
Federal shells, with a different sound, added to the tumult. In 
the midst of it our officers and men engaged were busy with 
their work, pausing only to give a cheer at the sight of an ex- 
ploding caisson of the Federals. The work went on mechanic- 
ally. Few orders were given and those bad to be shouted. As 
soon as Pickett's division passed through our guns on their way 
to the charge a respite was gained, the dead were removed, the 
wounded cared for, and the survivors breathed more freely. 

The question is often asked, " How does a man feel in 
such an action?" Comparatively few men are physical and 
moral cowards. Even when the courage is wanting, the exam- 
ple and opinion of comrades often acts in place of it. Brave 
men cheerfully acknowledge their appreciation of the danger. 
The most trying time is " waiting to go in." The silence before 
the coming battle is oppressive. Many mental and physical 
exhibitions will be noticed, and if the battle is on, the sight of 
the wounded men streaming back is disheartening. 

But when once engaged, the sense of duty and the absorp- 
tion of occupation will greatly overcome everj' other sensation. 
Every man has his duty to do, and if he does it he will have lit- 
tle lime to think of anything else. No place can be considered 
safe. In this action, a man was standing behind a tree near our 
battalion, safe from direct fire. But a passing shell exploded 
just as it passed; the fragments struck him and tossed his dead 
body out. The sight reassured those who were in the open. 
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BLOt'KHOfSE AT THR CHAIN BlUDGE. ABOVE GEORGETOWN 

THIS APPROACH WAS DEFENDED BY FORTS ETHAN ALLEN AND M.\BCT ON THE 

VIRGINIA SIDE, AND BY BATTERIES MARTIN SfOTT. VERMONT, AND 

KEMBLE ON THE MAHYL.VND SIDE OF THE POTOMAC 


J 



Erect 



IN A WASHINGTON FORT 

■n the parallel Is the tall, Holdit-rly 6gure of 



Colonel MioJiuel Corcoran of the Sixty-ninth New 
York, who was subsequently captured and crhosen 
by lot to meet the same fate as Walter W. Smith, 
prizemaster of the Southern schooner Knelian- 
iTCM, taken prLsoner, July 42, 1861, and tried for 
piracy. Neither was executed. The men pictured 
in their shirt-sleeves, and the hea\'y .shadows cast 
by the glaring sun, indicate that the time is 
summer. The soldier with the empty sleeve has 
evidently suffered a minor injurj', and is carrj'ing 
his arm inside his coat. Several of the officers 
peer over the parapet, watching for the approacii 
of danger. The first forts located in the defenses 
south of the Potomac were ForUlunyon, at the 
land end of the approach of Long Bridge, and 
Fort Corcoran, covering the approach to the wjuc- 
duct. On the night of May *a3, 1861, three col- 
umns of Federal soldiers crossed the Potomac, one 
bj- the aqueduct, one by Long Bridge, and one by 
water to Alexandria. The smooth-lwre guns in the 
armament of F'ort ("orcoran were two 8-inch how- 
itzers en barbette. Tlie rifled guns con.sLsted of three 
3-inch Parrotts en embrasure. The term "en bar- 
bette" refers to the placing of a gun so that the 
muzzle projected over a wall. "En embrasure"' 
indicates a cannon in an opening in the fortifica- 
tion with no protection in front of it. The gun 
around which the officers above are grouped is sin 
8-iiich .sea-coast howitzer. These guns were of 
iron, and were used principally to flatik the ditches 
of permanent works. They fired especially grapi'- 
shot for this purpose. The howitzer is a cannon 
employed to throw large projectiles with compai- 
atively small charge.s of iKJwder. It is shorter luni 
lighter than mast guns of the same caliber. Tli. 
chief advantage was in the fact that it could pro- 
duce at short ranges a greater effect, due to its 
ability to throw hollow projectiles with bursting 
charges and case shot. The weight of thLs gun 
was about 3,000 pounds, and the usual charge was 
about four pounds of powder. It is mounted on a 
wooden carriage. Before it lies a pile of grape-shot . 
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AND HIS OFFICKRS OF THE tillTII NKW VOUK. IN FOUT COIKORAN, IStil 



The Rrrt ronnrcllcul 
Ue»vy Artillwy whs .jf- 
ganiccd from tlir t'ourtli 
Conncctitnit Infanlr>' in 
JuQuury, isea. luid n> 
mninal on duty in Furt 
RiduLTilson till April. 
The regimcnl ncriuiml 
s lugh irputBliiin liy 

throughout the Four 
years of wurfftreartivply 
in Ihf firld US hi^vy nr- 
lilWjv VlT)' fl>W .J tin' 

othpr" heav}-" rrKinu'nls 
in thfamiySHw any serv- 
ice iMJde from gnrrismi 
duty, cxeept while m-t- 
ing u infuntry Tlir 
First Conncctieul Hi-mvj 
Artillery wrveil in tli'' 
two big sipgss 111 lli<' 
Array of the Pot«ii«u\ 
Vorktown. April ami 
May. 18e«. and Peters- 
burg, June, IflUltoApril, 
\tm. Fort RiohHrcbioci 
Uy on the Virpniii 
line of the fVuhint^tm 
defenses about luklfuiiy 
bclwiren Fort Corcoriui 
and Port KIbiworth. in 
front of Alenuiilriu. It.s 
«mi>oth-hore amui merit 
consisted of thnv iV- 
pounilen on siege car- 
riages rn barbftif. twn 
«i-p<nmders on iMrlii-lte 
eurrioites ni rnibniKiire, 
one iVpoimder fielrl 
howitzer m rmhrwurr 
Bud one M-pounder field 
howitKT m liarlifUe. Its 
four rifled giiiu eotisistiil 
of one lOO-pounder Par- 
rott ™ barheUe, two aiK 
puuuder Pamitt en rm- 
bnuure and iine 30- 
poundcr Purrott m bar- 
bette. It also C'lnlaincd 
two mortar*, ere 10- 
inch siege mortar and 
one iV-poiinder Cocbom . 
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DEFENDING THE NATIONAL CAPITAL 

By O. E. Hunt 

Ciiptnin, United States Armt) 

THE following conversation took place early in 1861 be- 
tween General Winfield Scott and Colonel Charles P. 
Stone, insjiector-general of the District of Columbia : 

General Scott: " Gosport navy-yard has been burned." 

Colonel Stone: "Yes, General," 

General Scott : " Harper's Ferrj' bridge has been 
burned." 

" Yes, General." 

General Scott: "The bridge at Point of Rocks was 
burned some days since." 

" Yes, General." 

General Sc()tt: "The bridges over Gunpowder Creek, 
beyond Baltimore, have been burned." 

" Yes, General." 

General Scott: "They are closing their coils around us, 
sir." 

" Yes, General," 

General Scott: " Xow, how long can we hold out here? " 

" Ten days. General, and within that time the North will 
come down to us." 

General Scott: " How will they come? The route through 
Baltimore is cut off." 

" They will come by all routes. They will come between 
the capes of Virginia, up through Chesapeake Bay, and by 
the Potomac. They will come, if necessary, from Pennsyl- 
vania, through Maryland, directly to us, and they will come 
through Baltimore and Annapolis." 




INSIDE 

FORT TOTTEN— THREE 

SHUTIN'G SCEN'ES IN A BIG-CliN DRILL 

Coostxnt drill ut Ibe guns went on ill the drfenara of Washington IhroUKhout Iht- »ur. At iU close in April. 1H65. there 
wm 68 enrlowd lorts and batteries, whose uggrrgate perimeter was thirteen miles. 807 giins nnil 98 mortars moimleil. and 
cmpUeeraents tor 1,120 guns, ninety-three miarmed butliTies for field-guns. 35,71! yunla of rifle-trenebes. and three block- 
housea eneircling the Northern i^pital. The entire extent of front of the lines was Ih l ft j -seven miles: and thirty-two miles 
of military rotidji. besides those previously existing in the District of Columbia, formed the meana of interior communiea- 
tion. In all these forts constant preparation was made tor a posaible onslaugbt of the Confederates, nnd many of the troops 
were tnuned wlkich later went to take part in the siege of Petersburg where the heavy artillery fought brnvely «» infantry 
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Later, General Scott asked, "Where are your centers?" 
and received the reply: " There are three. General. First, the 
Capitol, where have betn stored some two thousand barrels of 
flour, and where Jlajor McDowell remains every night with 
from two to three hundred of my volunteers. Second, the City 
Hall hill, a commanding point, with broad avenues and Mide 
streets connecting it with most important points, having in its 
vicinity the Patent Office and the General Post Office, in each 
of which I place a force every night. In the General Post 
Office we have stored a large quantity of flour. Third, the 
Kxecutive Square, including the President's house, the AVar, 
Navy, State, and Treasury departments, in each of whicli. and 
in Winder's building, I place a force everj' night after dusk. 

" The citadel of this center is the Treasury building. 
The basement has been barricaded very strongly by Cap- 
tain Franklin of the Engineers, who remains there at night 
and takes charge of the force. The front of the Treasury 
building is well flanked by the State Department building, 
and fifty riflemen are nightly on duty there. The building 
opposite is also occupied at night. The outpo.sts at Ben- 
ning's Bridge and the pickets in that direction will, in case 
of attack in force, retire, fighting, to the Capitol. Those on 
the northeast and north will, if pressed, retire by Seventh 
Street to City Hall hill, while those on the northwest and west 
will, in case of attack, fall back and finally take refuge in the 
Treasury building, where they will be joined by the detach- 
ments guarding the river front when the attack shall have be- 
come so marked and serious that oidy the centers can be held. 
In the Treasury building are stored two thousand barrels of 
flour, anti perhaps the best water in the city is to he found 
there. The city is so admirably laid out in broad avenues and 
«ide streets centering on the three points chosen, that con- 
Lentration for defense on any one of the three is made easy. 

" Tlie field-battery can move rapidly toward any outpost 
where heavy firing shall indicate that the attack there is serious, 

|8S 





THE SEVENTEENTH NEW YOBK ARTILLERY DRILLING BEFORE THE CAPITAL 

In the background rises the dunic uf the ('upitol which this regiment remained lo defend until it was ordered to Petersburg, in ISG4. 
It appc&r^ in parade formation. The buttery commander leads it. mounted. The batter}' mosists of six pieces, divided into three 
pEutouosof two guos each. In (runt of earh platoon is the platoon commander, moimtcd. Each piece, with italimbrrond caisson, forms 
n section; the chief of section i;i mounted, to the right and a little to the rear of each piece. The cannoneers are mounted on 
the liiuliers and cuisaonn in the rear. To the left wines (he notchei) guidon iiaod by Ijotli the cavalry and light artillery. 




JXiRT WHIPPLE. DEI-'ENriES OF WASHINGTON 

ia photogmph shows the flat tiature of the open country almut Washington, There were no natural (ortihcnlinns around the city. 
Artificial works were nccpssary throoghoul. Fort Wliipple lay to the south of Fort Corcoran, one of the liu^e earliest forts con- 
structed. It was built later, during one of the rcriinTat panics at the rumor that the Confederates were about to descend upon Wash- 
ington. This battery of hik guns, the one on the right hand, pointing directly out of the picture, looks quite [ormidubte. One can 
iiimgiue the burst of fire from the uodcrbrush wliiih siirnjunds it. should it open upon the foe. At present it is simply Jrilling. 
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and with the aid of this battery the retreat from that point can 
be made slowly enough to give time for concentration on that 
line of the outlying companies in positions not threatened. In 
case a sharp resistance outside the city may fail to prevent the 
advance of the enemy, we can occupy the centers until the 
North shall have had time to come to our relief. All our in- 
formation tends to show that the force of the enemy which 
can immediately act against the capital does not exceed five 
thousand organized men, and before that number can be 
largely increased our relief will come. These District of Co- 
lumbia volunteers would be fighting in defense of their homes 
and would fight well." 

After considering the plan outlined General Scott thus 
replied to Colonel Stone : 

" Your plan is good. Your pickets will have to fight 
well, and must not try to fall back more than fifteen paces 
at a time and to fire at least once at each halt. This requires 
good men and good, devoted officers. These soldiers of the 
District will probably fight as well in defense of their homes 
as the enemy in attacking them. But you have too many 
centers. You cannot hold three. You will need all your force 
concentrated to hold one position against an energetic force 
equal, or superior in. numbers, to all you have. The first cen- 
ter to be abandoned must be the Capitol. It is a fire-proof 
building. There is little in it that is combustible excepting 
the libraries of Congress and the Supreme Court, and I do 
not believe that any Americans will burn public libraries and 
archives of courts of justice. The second center to be aban- 
doned will be the City Hall hill. Finally, if necessary, all else 
must be abandoned to occupy, strongly and effectively, the 
Executive Square, with the idea of firmly holding only the 
Treasurj' building, and, perhaps, the State Department build- 
ing, properlj' connected. The seals of the several departments 
of the Government must be deposited in the vaults of the 
Treasury. They must not be captured and used to deceive 




This photograph is the first of a series illustrating the thirty-seven miles of forts and batteries which sur- 
roundcii Washington. After Fori Lytiii, in this series, one of the farthest forts to the southwest, comes Bat- 
. tery Rodgers, south of Alexandria; then the entrance to Long Bridge; Forts Corcoran and Woodhuiy, 
^'defending the Atjuedutt Bridge; Fort Marcy, the farthest north across the Potomac from Washington; Fort 
F Sumner, the farthest north on the other side of the Potomac; Fort Stevens, farther east; Fort Totten, east of 
Fort Stevens; Fort Lincoln, still farther south: and finally Fort C. F. Smith, to show the type of construc- 
tion of the later forts. Thus the reader completely encircles Washington, and l>eholds varied types of sixty- 
^ght forts and batteries. These mounted 807 guns and ninety-eight mortars, with emplacements for 1 AiO 
i more. There were also 35,711 yards of rifle-trenches and three blockhouses. Fort Lyon, above pic- 
^, lay across Hunting Creek from Alexandria. The Parrott guns were rifled cannon of cast-iron, strength- 
i at the breech by shrinking a hand of wrought-iron over the section which contained the powder charge. 
Tie body of the larger Parrott guns was cast hollow and cooled by the Rodman process^ — a stream of water 
r air flowing through the interior. About 1,700 of these gims were purchased by the Federal Ord- 
I'liance Department during llie war and used in the defense of Washington an<l in the great sieges. 
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and create uncertainty among public servants distant from 
the capital." 

Then he added: " Should it come to the defense of the 
Treasurj- building as a citadel, then the President and all the 
members of his cabinet must take up their quarters with us 
in that building. They must not be permitted to desert the 
capital! " 

This conversation, quoted from a Washington liistorian 
of the war-time period (Doctor Marcus Benjamin), shows, in 
brief, the inadequate preparations for the defense of the capital 
of one of the greatest nations on the face of the globe! On 
April 19, 1861, troops began to arrive from the North, and the 
extreme apprehension was for a time quieted, until the battle 
of Bull Run, on July 21st, threw the country, and especially 
the population of Washington, into a state of the most intense 
excitement. 

Except for certain river defenses, twelve miles below the 
city, ^Vashington was entirely undefended at the outbreak of 
the war. From a hasty glance at the topography, we find 
that there are no natural fortifications around the city, and that 
artificial works were necessary throughout. The problem of 
defense was made greater, also, by the fact that the city was 
spread out over so much ground. At the time of the Civil 
AVar the effective range of the heaviest artillerj- was between 
three and four miles, and the engineers recognized the great 
difficulty of erecting adequate defenses. We find also that 
jniblic opinion fluctuated and affected the action of Congress 
in regard to these defenses, to the frequent consternation of the 
officers charged with their maintenance. 

Obviously the first direction from which danger was ap- 
prehended was that of the Virginia side. The heights com- 
manding the river were a constant menace to Washington 
until they could be occupied in force by the Federals. Since 
no attempts theretofore had been made to fortifj the cit\ it 
does not appear that sufficient mformation upon which e^en 
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IS-IXCH GI'N 



Batttry Rodgcni, about halt a mile from the southern outskirts of Ak-xandria, overlooked the Potomac unci the mouth «( Hunting 
Creek. Its site was a bluff rising about twenty-eight feet above high water, Jt was armed with five aOO-pounder Parrolt guns and a 
IS-inch Rodman smooth-lKirc, cmplaeed in pairs. The parapet was twenty-five feet thick. The IS-inrh Rodman giui visible above the 
bomb-proofs,e&n be studied below el osrr at hand. This monster o( itn time becume possible thruugh the discoveries made by CHptnia Roit- 
i. of the I'nited Stales Ordoance Department. It is momitcd on a center-pintle carriage — that is. the traeka uirrylng the carriage arc 
Gompletely ciri^ular. and the pivot on which it revolves is under the center of the carriage. The timber revetment ut the interior slupe 
vt the parapet affords greater protection to the garrison; the men can stand close to the wall, and are less apt to be struck by high- 
In the foreground are tlie entrances to the bomb-pniots. guarded by two senlric's who accommodatingly faeed the camera. 





ALL QUIET ALONG THE POTOJLIC. 
^L\Y 18, 1864 

AN INTIMATE VIEW OF THE 

GREAT BOOMAN GUN B 

ON THE PACE PRECEDING 




The IS-inch Rodman gim in Battery Roducrs, near Alejcandria, with a 
scene was quiet the day this photograph was taker. The gunners little 
the city would be in a turnmil of excitement rn>m Early's attat-k on the 
This battery was erected to guurd the south side of Washington from at 
The distance to mid-channel was 600 yards, and no vessel of a draft of (v 
distance than half a mile. The battery also enfiladed the channel tor the 
face of the work was 135 feet long, and it had flanks of sixty and eighty 
visible to the left, with a steamer loading supplies and a lighter close by. 
from the little photograph, on the opposite page, of a soldier who has cr 



gun -detachment around it. The 
thought tliat within a few weeks 
northern defenses of Washington, 
1 attack by the Confederate fleet. 
venty feet could pass at a greater 
; full range of its guns. The main 
feet. The wharf at Alexandria is 
The size of the gun can be judged 
awled, feet flr.st, into the muzzle. 
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a tentati%'e line of works could be planned was at hand, and 
engineer officers examined Hie ground as well as they could 
at tiie termination of Long Bridge, on the Virginia shore, and 
also at tlie Virginia side of the aqueduct. Confederate 
I)ickets were observed from the first outbreak of hostilities, 
and while these parties were apparently imarnied, the officers 
making reconnaissances to determine the location of works, 
had necessarily to be prudent in their movements, and accurate 
observations ^vere impossible. 

Tlie first forts located were Fort Runyon, at the land end 
of the approach to I^ong Bridge, about a half a mile from 
the Virginia end of the bridge proper, and Fort Corcoran, 
covering the approach to the aqueduct. These footholds were 
secured by a crossing in force on the night of the 23d of May, 
18G1, of three columns, one by tlie aqueduct, one by Long 
Bridge, and one by water to Alexandria. The nearness of 
Alexandria, and the fact that it commanded the river, made 
its occupation a matter of prime importance from the outset. 
Fort Ellsworth, on Shuter's Hill, one half-mile west of the 
town, was located and fortified by the column crossing by 
water. During the eight weeks following the crossing, and up 
to the time of General McDowell's advance on Manassas, of- 
ficers and troops were hard at work on the entrenchments, thus 
established at three points, to the total neglect of the ])rotec- 
tion of the city on the eastern and northern sides. These first 
three works constructed were larger than most of those which 
folloM'cd — the perimeter of Fort Runyon, indeed, exceeding 
that of any subsequent work. 

Of course, these three points were intended to be only 
footholds for further development of the works, and were, 
themselves, badly located for isolated defense. Fort Runyon 
was overlooked by the heights of Arlington, as was Fort Cor- 
coran, though the latter was better situated than the former. 
Fort Ellsworth was but a weak field-fortification. 

The main efforts of the officers were to strengthen the 




COMPLETING THE BARRI€.\DE AT .\LEX.\NDR1A 



L-Wicil Brigadier-Geneml Hrr- 
D Baupt was put in charge 
t mII the railrouds centering 
I WasLmgton Id IBBl his 
was to safFguard 
L tliem us (or as po^ible From 
tlie deatructii-e Conledpratf 
TBi'lers. lie buitt a stockade 
aroiuii] tbc machinf shups and 

^[1] of Uk Orange & Alei- 
dria fiailroad, nitli blixk- 
llaea at the points most 
vulnerable to raidirrs. Tlii' 
citiicns of Alewindria, t^rri- 
6e(l b}' their exposed position 
atroas the Potumnc close to 
the battli'Geld ot Bull Run. 
_ (•nlrenched thetnselves as lieal 
Y eould. before the great 
a about them were com- 
The lower view is 




limiting up Duke Street troin 
PUmea Mill. The heavy 
stockade, inside the city, sug- 
grsts how acute were the 
BpprEhensiom of its inhabi- 
tants. Tbc harrior is sdid 
cnuugh to stop B cavalry 
charge, with the big gatia 
closed. A couple o[ field 
pieces, however, could batter 
it don-n in short order. Later 
in tiie war, such stockHdes us 
this would have been built 
nith twenty-five tect o( earth 
liunkfl up in front of tliem, 
-Uterthe hurrii'd preparaliina 
shown in the photograph, the 
ti'le of war rolled away into 
s out J icm Virginia. Thestotk- 
adcfiirawhile remained lis a 
memento of a passiog fear. 



A STOCKADE IN THE STREET 
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three points at M'iiieli works lia<i lieeri t)egiiii, and no attempts 
were made looking to tlif erection of a continuous or a sup- 
porting line to stop the advance of the Confederates. Tlie 
necessity for this was not realized. But the first disaster awoke 
the military and civil authorities of Washington to the grim 
fact that tlie war was not a thing of probahly a few weeks' 
duration, and in the face of a victorious foe there was the 
great menace of the capture of the Nation's capital with all the 
dire conse(]uences. It was not the extent of tlie fortifications 
that impeded the Confederate army after Manassas, but tlie fact 
that there tcvre fortifications, and that the Confederates were 
as badly defeated as the FeiJerals. General Johnston says: 

" We were almost as much disorganized by our victory as 
the Federals by their defeat," and it was conceded by every- 
body that disorganization and the moral deterrent effect of 
"fortifications" Mere niairdy responsible for the Confederates 
not pressing their \ictory to the logical conclusion of occupy- 
ing the capital. 

The stream nf fugitives crowding across Long Bridge 
and Aquedvict Bridge after the disaster of Bull Run, July lilst. 
announced to the people of AVashington, to the people of the 
North, and to the people of the world the initiation of a 
mighty struggle. The echo rang southward, where the cry 
immediately was taken up, " On to Washington." In the 
North the echo was, " On to the defense of Washington." De- 
spair in tiie Xorth was replaced by a dogged determination 
to prosecute the Mar to the bitter end, and a few weeks' delay 
on the part of the Confederates sotmded the doom of their 
chances to take the capital, for every energy of the North M'as 
bent, first, to organizing for its defense, and, second, to taking 
the field in an offensive movement against the Confederates. 

General Scott. M'ho had fought in tM'o wars against for- 
eign foes, H-as boM-ed down with age, and the tremendous 
energy necessary to cope with so appalling a situation had 
left him; so he asked to be relieved by a younger man. All 
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DEFENDERS OF LONG BRIDCE— A lUTTERV DRILL 



The little lioy on the corner is not looking iit the cannoneers. Real soldiers and H-poiinder Nnijoleon field- 
guns are no novelty to him hy now. He is staring at something really new in the slimmer of '04 — the cam- 
era. He finds the curious looking box vastly more interesting. The soldiers stationed at the Virginia end of 
Long Bridge were "caught" by the pioneer photographer at drill. They are in correct position ready for 
action. The duty of the soldiers with the long swabs on the right of the guns near the muzzle is to sponge 
tliemout,and to ram home the new charge. The men on the left near the muzzle place the charge in the gun. 
The men on the right, bac'k of the wlieel, cover the v^nts until the eharge is rammed home. The men oa 
the left, back of the wheel, have duties more comi>lex. They prick the cartridge, insert a friction primer 
attached to u lanyard, .step back, and at theordcr: "Fire!" explode the primer. Still further to the left of 
the guns stand the sergeants who are chiefs of pieces. The men behind the limljerseut the fuses for the length 
of time required and insert them in the shell. It is the duty of the men at tlieir left to carry the charge from 
the limber and deli^■er it to the loaders who phice it in the gun. Finally, the corporals directly behind the 
cannon are the gunners who .sight the pieces. The remainder are to help prepare and bring up the ammuni- 
tion from the limber, and to take the places of any disabled. All this is familiar to their companions loun^g 
about the hotel. The time is endently summer. The boy is barefoot, and the trees are in full bloom. 
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eyes were directed to General McClellan, whose successes had 
already made him a marked man, and under the direction of 
that ahle organizer a more secure feeling immediately ap- 
peared. He directed the immediate completion of the fortifi- 
cations of the city, and also bent his energy to organizing the 
great Army of the Potomac. 

Once tlie jjositioiis on the right bank of the Potomac were 
reasonably secure tlirough the works just mentioned and such 
additional defenses as Fort Albany, Fort Scott, and various 
lines of conneeting fortifications, attention was given to the 
Washington side of the river. In the summer and autumn the 
Potomac is fordable at points not far above Washington, and 
as the river became lower apprehension increased that the victo- 
rious foe, who still rested at Manassas, would avoid the works 
on the Virginia side, cross above Georgetown, and attack from 
the Maryland side of the city. To meet the emergency, works 
were hurriedly thrown up without that careful preliminary 
study of the topography which the occasion really demanded. 

The securing of the roads was the first consideration. The 
main road which followed the general line of the crest between 
Rock Creek and the Potomac, branched at Tennallytown, 
about a mile south of the District line, and entering and leav- 
ing the town were other important roads. As this was on 
fairly high ground it was selected as a proper point for a work, 
and Fort Pennsylvania (afterward Fort Reno) was placed 
there. Thus was established one point of the line of works. 
Fort Stevens, commanding the Seventh Street Road, running 
north, and Fort Lincoln, commanding the Baltimore turn- 
pike and the Baltimore and Ohio Railroad, together with Forts 
Totten and Slocum, between these latter roads and the Seventh 
Street Road, were all simultaneously started. All these works 
were on the crest of a somewhat irregular ridge overlooking 
the valley of Sligo Branch. This carried the general pro- 
ject from Tennallytown, within two miles of the Potomac, 
around to the north and east of the capital to Anacostia Branch. 

[84) 




Till.' forts OD the south iiJr uf thp Pulonuc. grouped ini- 

nipHialcl)- about the Atiunlud Bridge, wure Forts RenDilt. 

<'. F. Sinilh. Strong. Morton, Woodbury, and t-'otHirnD. 

The latlpr wBs H hif-ilu- fionl, or defense of a bridge, eovrring 

till' \'irf{lniii t'od of Ibe Aquedud Bridge. It wms on s slight 

i.1.l;>mii ubove the river, but wiis itself mmmsndcd by liigbcr 

i:[i>Ljni< uround Arlington Heights. In Uw two renter pholo- 

re loBiling big guns in Fortti Comiran 

111 IVooHbury. These are liolli iMsl-iron muizle-losding 

!-|).piincl(T guns, mounted on woodpn carriages with front 

ntles. Teehaically, the upper part uf liie mount is tlw psr- 

iige. and the loner part, running on llu' travrrsc whevls. is the 

iu.s.sis. The front pintle allowed Ihf gun to rulate through an 

<? uf IBO dcgn-cs. An inliTesling aspect of the loading of 
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UlADlSti ,W-l'(irM>KUS IN CORCORAN AND WOODBCKY 
I is the officer holding hb thumb 



the big gi 

over the vtnt. Tliis was to prevent lie iollui of oiygen while 
tlie dmrge was being rammed honie. After tlie gun was 
heated by several disrfisrges, it was possible lo fire it merely 
by removing the thumb from the vent. Woe to the man handling 
Ihre rammer if the oflfiivr inadvertently removed his thumb before 
thecharge WBsmramnlhome! The prenuture di.stharge follow- 
ing would bh>w him into atunui. that is. if h<: aliiiuld be thought- 
less moiigh to expose his hiwiy before the mmele of the ean- 
min. Muiy distressing aeridents orcur in tlus way. both in 
pe«er and war, where amaleurs handle the guns. The well- 
Imined artillerist stands aside from the muule when ramming 
borne the charge. Fort Coreoran whs eonstnieled to defend this 
important bridge from oiisault on the Virginia side of tiie Poto- 
mac. Fort Strong was originally Fort De Kalbanil with Porta 
Coreorsn, Bennett and Woodbury (.-onstiluted the defease of the 
bridgeat the limi'thecapilal was thri'utenfd by llie Confederates 
after Li-c's d<-ftnl i.f General Pi^je's army in August. IHOi, 
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The line once established by the location of the larger 
forts, the process already employed on the Virginia side was 
used to fill in the gaps. Supporting works of usually less 
strength, were placed within rifle-range along the crest. 

The problem of resting the left of the line on the Poto- 
mac, however, was more difficult. There were two matters of 
paramount importance, the consideration of which indicated 
a position for the line quite different from that indicated by 
the topography. It must he remembered that the Chain Bridge 
crossed the Potomac about three miles above GJeorgetown, 
and the receiving reservoir which supplied most of Wash- 
ington and Georgetown with water was about three and one- 
half miles from the latter place. The value of the bridge and 
reservoir rendered their protection necessary. But the high 
ground, upon which naturally the line of forts should be placed, 
ran toward the Potomac on a line south of Powder-Mill Run, 
the stream supplying the reservoir, which approached the river 
at the point where the bridge crossed. It was obvious that 
works placed on these heights would not protect the reser\'oir, 
and that the bridge would be in the zone of fire of any force 
attacking the forts. Hence the line of works was broken, and 
three isolated works, afterward united into one, were placed 
on high ground to the north of the reservoir, and far enough 
above the bridge to prevent artillery fire from reaching it. 

South of Anacostia Branch the problem at first appeared 
to be capable of solution by placing bridge-heads, or small 
forts covering the approaches to the bridges, on the south side. 
There were two bridges, one at the navy-yard, about two 
miles up the creek, and Benning's Bridge, some two and one- 
half miles above the first. In addition, it appeared that there 
should be at least one large fort overlooking and protecting 
the navy-yard and the arsenal, which latter was on the point 
at the confluence of the Anacostia and the Potomac, and which 
contained large quantities of war-supplies of all kinds. A 
more critical examination, however, showed the necessity of 









A VIEW FROM FORT MAUCV— COMPANY A, FOTTRTH NKW YORK HEAVY ARTILLERY 
^In front of the tent at the riglit of tlie picture aits William Arthur, l^rother of Oiester A, Arthur, the future 
President. This view was taken from the fort down toward the oamp. The Fourth New York Heavy 
Artillery was organized at New York, November, 1861, to February, 18fi2. It left for Wa.shington on 
February 10th. Its first camp was five miles from Chain Bridge, and its second at Fort Marcy. These 
inusually clear photographs were treasured half a century by T. J. Lockwood, a member of the regiment. 




LOOKING FROM THE CAMP TOWARD FORT MARCY 

Miin y wa-i llir mirthernmost fort on the west side of the Potomac, lying above Chain Bridge. Its arma- 

rment consisted of three '24-pounders en barbette, two 12-pounder howitzers, six 30-pounder Parrotts, three 20- 

Lpounder Parrotts and three 10-pounder Parrotts, all en embrasure. It also mounted one 10-inch siege 

fmortAr and two ^4-poiinder Coeliorn luortara. It overlooked the Leesburg and Georfjetown Turnpike. 
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fortifying the entire length of the crest between the Anacostia 
and Oxen Run, a distance of about six miles. This was done, 
and toward the end of the year 1861 these works were well 
toward completion. Likewise were the works along the entire 
perimeter of the defensi%'e line encircling the capital, on both 
sides of the Potomac. 

By the spring of 1862 there were, surrounding Washing- 
ton, twenty-three forts on the Virginia side of the Potomac, 
fourteen forts and three batteries from the Potomac around by 
the north and east of tlie city to the Anacostia, and eleven forts 
south of the Anacostia, with the right of the line resting on the 
Potomac. Of these. Fort Runyon, already noted as covering 
Long Bridge on the Virginia side, was the largest, with a 
perimenter of one thousand five hundred yards, but the size of 
the remainder varied to a minimum of one hundred and fifty- 
four yards. Most of them were enclosed works, and some 
were lunettes, or partially closed works, with the imclosed side 
occupied by stockades. The armament was principally 24- and 
32-pounders, some smooth-bore and some rifled, with a few 
lighter field-guns. Magazines were provided that had a capa- 
city each of about one hundred rounds of ammunition, and 
some of the most important works had bomb-]>roof shelters, 
where about one-third of the garrison could sleep secure from 
artillery fire. 

The curious fluctuation of public feeling toward the 
fortifications can be seen when we remember that, before the 
JVIanassas campaign, they were very lightly regarded; imme- 
{iiately after that campaign and the defeat of Bull Run, there 
was a fever heat of apprehension and demand for protection. 
When General 3IcClellan's splendidly organized army took 
the field against the foe, there was a certainty that the war 
was about to be ended, and a corresponding decrease of re- 
gard for the defenses; and we shall see later how the ebb of the 
tide again caught the public and sent it scurrj'ing behind the 
forts. When !McClellan left Washington for the front, the act 




IN IXHiMlUABLE FUllT SI MNER 
APRIL 5. 186* 

L Fort Sumner, n stmi-tIoae<i work, lay liiglipst Up the ri\Tr ot nil the tiirLn drfeniliog Wasbington. It was northwi'sl of the r«tivin(( 
l' waervuir, ovcrtuukin(t the Potomac, and commaniicd by thi- fire of Its heavy iciiiu the opposite shore in front of the works of the Virginia 
I'liilv. Its Br™t armament nuuk it a forniilable fort, ()f smooth-bore guns it had thrwr B-ineh »iege-howitzera and two 3S-pouniler 
I MaH^naxl ipUM ea rml/ramirr, ami six 3i-poundrr and four JVpouniler seji-tiiaat guns rn barbette, [ts rifled guas were two lOO-poundiT 

 "Parrotts en barbette, four 4l^inch rifles en enibramre. two lj.-<^inrh rifles oj barbellf. and six 6-poimdiT James rifles en rmbnuuTC. It 
I also boiuit«il three niortan. one 10-inch slege-mortar, and two :U-pouoder Coehonis, and thi're were thirteen vacant platturms lor 

 field and siege-guns. The terrain on which the work was placed was such &s to enable it tn shelter a large body ot troops with natural 
I Dover. The first gun on the right in this photograph is a 3i-pounder sea-coast gun in an embrasure; the second is a ll'j-inch rifle 

n embrasure; the third is a 100-poundcr Parrott en barbrtte; and the gun on the left is a 4'^^incb rifle en barbttte. The first and 
I fourth guns are on woudeu »ea-cuaijt carriages: the second on a sicge-ctirriage; an<IUie Parrot! riSeona wrought-lron ses^coast carriage. 





ONE OF THE HEAVY ARTILLERY REGIMENTS THAT WASHINGTON LACKED IN '04 



le Third Pennsyl van; 
f Ingtun needed by tliuU 
-'I 



1 heavy artillerists. : 
ands when Early s' 



i they drill in Fort Monroe. April, IBM, are the Ijiie of trained hig gun Bglilers thnt Wash- 
pjit uj] to Fort Stevens, tlireulening to tiike it three inoiiths after this picture was Ltken. 
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of Congress making appropriations for the defenses of the 
capital read as follows: 

" Be it enactetl, etf.. etc. that the sum of one hundred and 
fifty thousand dollars he, and the same is liereby, appropriated, 
out of any money in the Treasury not otherwise appropriated, 
for completing the defenses of Washington; Proiided, That 
all arrearages of del)ts incurred for the objects of this act 
shall he first paid out of this sum: And Provided Further, 
That no part of the sum hereby appropriated shall he ex- 
jjended in any work hereafter to be commenced." 

(ieneral J. G. Barnard, who, prior to the passage of the 
act ah(ne (juotcri, had been in engineering charge of the works, 
was, after the disasters of the first campaign under McClellaii, 
placed also in command. He says that it was evident to all 
that the line nortli of the Potomac was not adequately defended 
at the time of the above act. and that after the disasters in 
Virginia the work was prosecuted with all vigor, new works 
being thrown up and the old ones strengthened, notwith- 
standing the act of Congress. Public opinion demanded 
these measures as imperative necessities, thus demonstrating 
the return of affection for forts and bombproofs. Even 
with the utmost endeavors of General Barnard, assisted 
by a large force of competent engineers, the defenses, in 
December, 1862, were far from satisfactory. Congress had 
not removed its prohibition against the commencement of new 
works, but here we witness one of the exhibitions of the mas- 
terful nature of the great war secretarj', Stanton. He auth- 
orized General Barnard to continue the work of construction, 
and to begin such new works as were necessary. It was 
evident, however, that the expenditures would continue in- 
definitely, and ultimately would amount to a very large sum. 
In order to have a sufficient justification in the face of the 
Congressional prohibition. Secretary Stanton convened a 
board of officers whose judgment could be relied on for an un- 
biased decision. This board sj>ent two months in examining 




MEN (IK THK THIRD MASSACHUSETTS HEAVY ARTILLERY IN FX)RT STEVENS 



Fort Stevens, on thi" north line uf the defenses of WHahingtoD. bore the brunt of the ( "ontedoriite att«ek in the action of July li, 
iS(H, whi-n Early threalenrd Wnshingloo. The smooth-bore guns in its urmnment were Iwu 8-ineh siege-howitzers rn rnihrnmrr, aii 
U'puunder aiege^guns rn rmbraiure. two {M-poiinder jiea-eoast guns ni borbrttr. It was also anniil with five SO-puunder Parrott 
rifled guna, one 10-inch siegr^mortsr and one i*-poundrr C<H'honi mortar. Three of the platfunns for siege-guns remained vacant. 




COMPANY K. THIRD MASSACHISEITS HEAVY ARTH.LKHV. IN FftRT STEVENS. 18«S 



Washington wits no longer in danger wlicu this photograph was 
three riflts held together b.v engaging Ihe shsDks of the bayone 
temporarily dismissed for any purpi«e. If the men Hre to leav 
theiiriiw. The Third Mussiu'husetis Heavy .\rlillery wH-'Jorgani 
ington throughout their aerviee, exei-pl for ("ompHtiy I. which w 



Lukeii. aii<l Ihe company is taking Its ease with small arms stacked— 
H. TIiLh is the usual way ol disposing of rifles when the eonipany \i 
 Ihe immediate vicinity of Ihe stacks, a sentinel is detailed lo guard 
e<i for one year in August. 186*. and reronined in the defenses (rf Wasii- 
pilt to the siege of PetersbiU'g and nuiinlaineil the pontoon bridgi-s. 
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critically all the works, completed, under construction, and 
projected. The findings of the board were, in brief, as 
follows: 

That there were (in December, 1862) surrounding Wash- 
ington, fifty-three forts and twenty-two batteries; that the 
perimeter of the entire line of fortifications was thirty-seven 
mOes; that the armament consisted of six hundred and forty- 
three guns and seventy-five mortars; that the total infantry 
garrison needed for a proper manning of the defenses was 
about twenty -five thousand; that the total artillery garrison 
necessary was about nine thousand, and that a force of three 
thousand cavalry was necessary to make reconnaissances in 
order to give warning of the approach of the foe. In accord- 
ance with the recommendations of the board, Congress raised 
the embargo on funds for further defense preparation, and, 
during 1863, several important new works were opened and 
completed, and the old ones kept in a high state of efficiencj'. 
One of the most notable new works was Battery Rodgers at 
Jones' Point, near Alexandria, for defense against the Con- 
federate vessels. During 1864, one large fort, McPherson, was 
commenced on the Virginia side between Long Bridge and 
Aqueduct Bridge but not completed, and some smaller ones 
built. With these exceptions the time was devoted to keeping 
in good repair those already constructed. These included some 
water batteries that had been constructed in 1862 as a supple- 
mentary aid to the forts in repelling naval attacks. 

The amount of work that was expended on the defenses 
of Washington during the war was indicated by the fact that, 
at the close of the war, in April, 1865, the fortifications consisted 
of sixty-eight enclosed forts and batteries, whose aggregate 
perimeter was thirteen miles, eight hundred and seven guns, 
and ninety-eight mounted mortars, and emplacements for one 
thousand one hundred and twenty guns, ninety-three unarmed 
batteries for field-guns, thirty-five thousand seven hundred and 
eleven yards of rifie-trenches, and three blockhouses. The 





JAMES JtlFLKS HKIIIN'D TUE l-iUCi 'I'lilTKN KAMrAKTS 
The first gua. in the forcgrouaJ, U a Junes rifle on a aiege-carrioge, Uic iH.-ctiii<l a Jomea rifle on & seo-coiigt carriuge, the third & James 
rifle on a aicge-carriage. and the fourth a Columbiad on a sea-eoaat carriage. Port Totten had many roagarinea and bomb-proofa. 




fSlK total armament of Fort Tulttn mnsisled of two S-inch hot 

It rifle, three 3(l-pounder Parrott rifles, four 6-poimder Jamcfl rifles, o 




WITH THE COLl MfllADS AT FOHT I-OTTEN 



L-ight 82-poutlder aea-cuost Columbiada. one lOU-poUuder 
; lO-inch siege-moH^r, and one 24-pounder eoehor 
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entire extent of front of the lines was thirty-seven miles. 
Thirty-two miles of military roads, hesides those previously ex- 
isting in the District of Columbia, formed the means of interior 
communication. 

" Sensitiveness for the safety of Washington influenced 
every comhination and every important movement of troops in 
the Virginia theater." General McClellan proposed, in Jan- 
uarj', 1862, to transfer the Army of the Potomac to the lower 
Chesapeake, for an advance on Richmond. A council of divi- 
sion commanders decided that McClellan's plan was good, but 
that the forts on the right bank of the Potomac for the defense 
of the capital must be garrisoned by a full quota, and that 
those on the Washington side be occupied in force — in brief, 
not less than forty thousand men ought to be left for the 
defense of Washington. McClellan sought to combine his 
own necessities with the exigencies which had arisen in con- 
nection with the protection of the capital, and included in the 
number of troops left for the defense those which he sent to 
the Shenandoah. The field-commanders always insisted that 
the best way to defend Washington was to attack Richmond. 
However, the Secretary of War decided that McClellan's in- 
clusion of the Shenandoah troops in the defenders of tlie 
capital was not justifiable, and the recall of McDowell from the 
Army of the Potomac and all the subsequent controversies 
growing therefrom are matters of record. 

Although General Pope's army operated between tlie 
Confederates and Washington, there was a great feeling of un- 
easiness on account of the inadequacy of the works, and the fact 
that the garrison had been reduced to adii to Pope's field-army. 
But " nevertheless they deterred Lee from pushing further 
against Washington his oflFensive movements . . . and thereby 
saved the Nation from much greater calamities than actu- 
ally befell us in this most disastrous year." The garrisons 
were " commanded, generally, by artillery officers of the army, 
and by them instructed in the service of sea-coast-, siege-, and 
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Eighlcrn tutia. tuur Uttir- 
iw of bf^vy artUK-rj. »n.l 
Iwenly-lhrpe o( light ar- 
lillery wen: located bet«-een 
Fort Sumnrr. on Ihif I'otn- 
mac abuvrr Georgetown, and 
Furt liftcoln, nnu- BlwJea*- 
burg, rummaiKUaH Uie Bal- 
timore and Oliio Railroad 
anil the upper Anacoalia. 
Fort Linmln was profiurly 
bill not heavily armed. It 
luul Ikii ft-indi iifgc-howitx- 
ers. six 3i-pounder sro-raast 
guns, one 24-pouD(ler siege- 
gun, three 21-pounder aea- 
cowt gum. [our IS-pouDiIer 
GelH-guns, and eight G- 
pounder field-guns en bar- 
brlle, with two 81-pounder 
field-buwiUers en imbriMMrr. 
This cuncludes Ibe list of 
the mnootli- bores, but there 
were also  100-poundtf 
tt luid four 20-pouader 
Furt Lineoln wiu 
a bwtioned fort of four 
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fitcm. One uf Ihe iO-poimd- 
cr Parrot U u 
over U.e lop of Uie store 
litiiiw. and the IOO-pound<^ 
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THE INTERIOR OF FURT LINCOLN 



iwmer of Uie fort. This 
was one of llie first ptHnls 
fortified on the Northern 
lines about Wushington. 
The spade, seen leaning 
iiKninsl Uie hoiiso to the left 
< >f the pile of Uixea, wns llie 
liTfui weapon of warfare. 
'I'lie lower photograph shows 
CiimiHUiy II of the TliirJ 
Mussiu'huaetls Heavy Artil- 
Ic-ri- manning the gun*. 
'I'lii'ir miiskels have been 
li'uned against the parapet. 
;iiid the pile of shells to the 
HkIiI makes the great gum 
i; luring down the valley 
Mcui f urroidnhle indeed. The 
Tliird Massachusetts was 
orgiimzed from unattached 
companies of heavy artillery 
in August. 1804. far the 
defense of Wuliington. 
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COMrANY H. THIRD M.\tvS.A(HlISETTS HEAVY ARTILLERY. IN TORT LINCOLN 
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JL 



xi] 



field-guns of the forts," and " they soon became an unrivaled 
body of artillerymen. Their long connection with particular 
works inspired them with pride in their perfection and pres- 
ervation, while the zeal and military knowledge of their ami- 
manders prompted and enabled them to render aid to the 
engineers in modifying and strengthening the forts and in 
developing the lines." 

Such ^^'as the confidence felt by everyone in General 
Grant tliat when, in IStU, he withdrew practically the entire 
garrison of Washington for his field-army — a thing that Me- 
Clellan had wanted to do and was prevented — there was little 
or no opposition raised. But this very action left Washington 
a tempting morsel for a daring raider, and the Confederate 
commander was not long in taking advantage of that fact. 
Lee was hard pressed, and he sought to create a diversion by 
sending Early to threaten, and, if possible, to capture Wash- 
ington. This ruse of threatening the national capital had 
been successf nl before, and he hoped that Grant also might be 
influenced by it. Early left Lee's army under orders to attack 
and destroy General Hunter's army in the Shenandoah and 
then to threaten Washington. Several times during the raid, 
Lee communicated with Early, leaving the decision of returning 
or moving on to the judgment of Early, according to the cir- 
cumstances in which he found himself. On the 10th of July 
he was within sixteen miles of Washington, in Slaryland, and 
defeated a small detachment of Federal cavalry. Hasty prep- 
arations were made in the defenses to muster all the troops 
possible to repel the invader. 

General Early attacked the works on the Se\'enth Street 
Road but was repulsed, and during the night of the 12 -13th 
of July, 1864, he withdrew and retired toward Conrad's Ferrj', 
on the Potomac. He stated later: " McCausland [one of 
his brigade commanders] reported the works on the George- 
town pike too strong for him to assault. We could not move 
to the right or left without its being discovered from a signal 




THE G.\RRISON OF FORT C. F. SMITH— (OMI'ANV i. ^KC 
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COMPANY L. AT DKIIX 



coast howitzer en bar- 
bette, four impounders 

on siege eurriagua nt 
etiibraxurFt and three 
I i - poundpr tjuwilwrs 
<m embraiuTC. Of rifled 
Runs it boostiil m\ i] 2- 
Lueh Itodmoiis ni ciii- 
braauTr, and two 10- 
pounder Parrotts en tm- 
braivre. It also mounted 
tlirec 8-iach sieifomor- 
Uira. There «-ere six 
latant platforms for 
further guns. Tlie Sec- 
ond New York Heavy 
Artillery remained in \hc 
defenses of Washington 
till May. 1864. whi^n 
it joined the Army o( 
the Potomac. lUost IH 
officers and men killed 
and mortally wounded, 
and W7 by disease. 
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station on tlie top of Soldiers' Home, which overlooked the 
country, and the enemy wmild have heen cnahled to move in 
Iiis works to meet us. Under the cireumstanees, to have rushed 
my men blindly against the fortifications without understaTid- 
in|{ the state of things, would have heen worse than folly. If 
we had any friends in Washington none of them came out witli 
any information, and this satLsfied nie that the place was not 
undefended. . . . After interchanging views with my hrigadc 
commanders, being very reluctant to abandon the project of 
ca])turing Washington, I determined to make an assaidt on 
tile enemy's works at dayliglit the next morning, unless some 
information should be received before that time showing its 
impracticability, and so informed those officers. During the 
night a despatch was received from (ieneral Hradley T. John- 
son, from near Baltimore, informing ine that he had received 
information, from a reliable source, that two corps had arrived 
from Grant's army, and that his whole army was probably in 
motion. This caused nie to delay the attack until I could 
examine the works again, and, as soon as it was light enough 
to see, 1 rode to the front and found the parapets lined with 
troops. I had, therefore, reluctantly to give up all ho(ies of 
capturing Washington, after I had arrived in sight of the 
dome of the Capitol and given the Federal authorities a ter- 
rible fright." 

This was the last time Washington was threatened; and the 
fortifications saved the city. The garrison unaided could not 
have done so, 

[The (IfffOfiCs of Wa-shingtoii presented many problems in tlio 
niiturc of fnrmul fortification and eoncentration of troops tliat did not 
apply to tlie <;upital of the Confederacy. Lce'3 army waK the nurest 
defense of Richmond whose fall necessarily followed the defeat of tlie 
Confederate fortes. Nevertheless, a scheme of defense was early Bd«»pled 
and this will be found discu.t.Hed in an interesting chapter, in the preji- 
aration of which Captain Hunt has received the valuable as.<istHnce 
of Colonel T. M. R. Talcott, commanding the engineer troops of the 
Army of Northern Virginia.^TaB Editors.] 
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ATTACK 

AND DEFENSE 

AT CHARLESTON 




THE MOHxN'ING AND EVENING GTJN— SUMTER 

THIS PIECE THAT TIMER THE GARRISON OF THE DELEAUITEHEU FORT 
LOOKS ODT ACROSS THE UAASHBS OP CHARLESTON HABBOK— 
IN THESE GILLMORe's MEN SET UP THBIR BATTERIES, WITil 
WHAT HEsrLTS THE FOLLOWING SERIKS OF I'lCTURES SHOtt'S 




GILLMORE STUDYING 

ms 



THE MAP OV fHAltLESTON IN 1883. WHTLE HE DHEW 
•■RING OF EIRI';" ROUND THE CITY 



Brigaiiier-Gcnpral Quincy Adams Gillmore 
is tbe man wbo surrounded Churleston wilii 
a ring ot Ere. On the iimp whifk ht is study- 
ing the wordH "East Cuast, South C'ftrulina" 
ore plainly legible. A gionce at tht mn|i 
to the right will reveal thai coast, ulnng 
which his guns were beinf( pustiLil wlit'n tjiia 
photograph was taken, in 1803. It will also 
reveal the progress ilUialrati-d by the sui^ 
CesMon of phot'igraphs following — the grad- 
ual reduction of Batter)- Wagner, at the 
north end of Morria Island before Cluirlcston, 
by a scries of parulIeU. On the facing page 
are scenes in Battery Reynolds on the first 
parallel and Battery Brown on the sccund. 
Then come Batteries Rosecruns and Meade 
on the second parallel, shown on successive 
pages. The "Swamp Angel" that threw 
shells Gve miles into the city of Charleston 
cnmea nesrt, and then the sap-roller being 
pushed forward to the fifth and last parallel, 
with Buttery Chatfield on Cumming's Point 
On the next page is Battery Wagner. Tbe 
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remaining scenes arc inside Charleston. The 
lost page shows the effert of the Ixinibardinent 
of Fort Sumter. Thus a sequent story is told 
In actual photngniphs of tbe siege opera- 
tions about Charleston. Quincy Adams Gill- 
more was graduated iirsi in his class at West 
Point. He scr^-ed us an assistant engineer 
in the biiiliiing of Fortress Mourue from 1849 
to \H5i, and Utcr became assistant instnietor 
of practical military engineering at West 
Piiint. Wlien the war broke out he had 
abundant opportunity to put his learning to 
t he test, and proved one of tlie ablest nulitary 
engineers in the Federal service. He acted 
as chief engineer of the Port Roj-ol expedi- 
tionary corps in IWll-BS; was elurf engineer 
at the siege dI Fort Pulaski, Georgia, from 
February to April. 18GS, eooducted the land 
operations against Charleston, fought at 
Drewry's Bluff, and in the defense of Wash- 
ingtou against Early. On March 13, 1805, 
he was brevettcd successively brigadier- 
general and major-general in the regular 
army, and on December 5. 1865, be resigned 
from the volunteer seri'ice He was the author 
of many engineering books and treatises. 
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THK PAKUUTT IN HATTKItY STrtONii 



This ;«>U-pouii(ivr riflv wus ilire clod u);aitu>t Furt Sumter aiul Uultery \Vagni;r. The Icugtli ut bort ul Ihe gua bcCore it burst was 
I jfl ini^hm. It wciglml £6.000 pounds. It fired a projcctitc ntigliing UO pounds, nitb u nmximum charge of powder of i5 pounds. 
The gun was frarturcd at the twenty-seventh round hy a shell buratmg in the mvxz\e. blowing off about 80 inches of the barrel. 
After the bunting the gun was "ehippi'd" Imck be.vond the termination of the fnn1urc and atterwarda fired 371 round.i with as 
good results as before the Injury. At the end ol that time the muzzle began to craek again, rrudcring the gun entirely useless. 




TWO l-AlilUJITS IN HATTKRV STEVENS 



Hattery St<-veu» lay jiist past o( Batterj- Strong. It wiia begun July *7. 18(1,1. Most of the work was done at niyht, tor the fire 
from the adjacent Confederate forts rendered work in daylight dangerous. By August ITth. most of tbc guns were in position, 
and two days later the whole aeries of batteries "on the left." as they were designated, were pounding away at Fort Sumter. 




GUNS IN BArriCRV IIKNO TRAINED ON BATTKHY WAGNER 



Both the Imttcricj on Uiia page Wl■n^ "on llic left." tlutt is. nerosB a crwk from MurriK Isiaml jiroptT. Hatlcry Hayg was begun on 
July t5, 1803. in pnTpnrulion for iin Httock on Bnttpry Wagner set fur July 18th. Within sixty huurii from breaking gr[>UD<l. the 
platforms were modr. the earthworks thrown up and revetted with sand-ljagh^aii jhimii— magBwacg ronstructed and fifteen P»m)lt 
guns in place, miily to o[H'n fire. At ttn o'eWk they began the iKinibanlment of Wagner, in conjunction with the fleet, and kept it 
up until dusk, when a dctennincd but unsuccessful assault waa made. Battery Reno was one of the "lireAehing hulterica" against Fort 
Sumter. The work was begun July S7th, and on August ITth lour lOO-puunder Familt rifie giuu, one S-ineh and one 10-inch Carratt gun, 
the largest cima then made, wen- in [tliiv. The ([roimi! v-as flnl and liiursliy. No olislrurtiun,* inlerfeml with Hit- brjiiiliardnu-nt. 





BATTEKV KKVNULD; 



The siirpriM-il CoiifrdcruleB 
discovered ut duivn ot July 
84. 1863. Ihe >if« Uth' thro«ii 
forward from Haltfr.v Hey- 
□aids and the luivnl battery 
on the first L'nion parallt'l. 
Two direct auaults od HhI- 
lerj' Wagner having been re- 
pulsed with greut luas uf life, 
the advance u|>un the wurk 
waa made by a series »f pn r- 
alleU. The butteries wen. 
ready in sixty hours from the 
time of breaking i;rouDri. 
must of the wurk being done 
in the night during heHvy 
niins. The aercm-1 parallel. 
six hundred yar.ls in ad- 




*»d, liy n flying-Mp along Ihe 
narrow strip of shifling sand. 
The moon was so brighl iinlil 
midnight that no wurk einild 
Ih.' <lune. but from twelve llll 
dawn a parapet ten feel tliiek 
and one hundred seven ty-five 
feet long was completed, six 
howltiers were placed, an en- 
tanglement was put upahun- 
dred yards in ndvanee. and a 
large bomb-proof magazine 
fini.shedin the center of an old 
graveyard. Slowly but surely 
the Federal forces were work- 
ing their way lu the north- 
ern end uf Murri... J:<land. 



SAILORS IN THE NAVAL BATiKIlV 
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IKin ISliDW.N, ON' THK SKCOND PARAI.LEI. 




BIRST r,I X IN BATTERY HOSECRWS-LIFE IN THE "PARALLELS' 



It WMnat the bnntinK of a Kun in tbr worlu tlul causrd the troops most ouncem. but the Cmftxlerate fire. Mkjot Tbumas B. Brooks 
(bacrUMi dod^vig ihrlU in the parallrUim Morrii Iiland in August, 18fl3:"The6r« from Wagnrr. altbougfa iuflirtin^ much less niil 
injory, dp to llu» timr. than tlw Bgnrrgotc fire from the other balteries ot the enemy, still gives for grottrr intemiplion to the working 
pMtiM^ OB M«nunt U our nemmiiu to tlic fort. 'Cover — Joluuun or Sumter,' gi\-es suSdent vamiog for those in the Ireoches to seek 
partial ■hritfr, ir the ulicll iiaren tn be eomlog toward them: but 'Cover, Wagner.'csUDot be pronouneed beforp thedu-U has exploded 
awl June Ha wurk. At time <sulionary words, I have often observed soldiers, particuUrly Negroes, tall fiat on their laees, umlvr the 
deliwion that they were obtaining cover from morlar-shells exploding over them, when, in truth, their diancts of being hit were much 
incrcaaed  . , On one omuiiun. a wililier wan olmerved to place on empty powder-barrel o\-er liLi head, to shield him from heavy ghelU." 
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■WARE SHARPSHOOTKRSr '■— SEHVI\(i THE PAHHOTTS IN UATTERV MKADE 



liH-k on lh<' night 
of July *8th, onJiT» were 
bautd to (xmatruct Battery 
Heade and Battery Rose- 
Ihp scwrtwi panJld. 
The pusitioiu were luJil out 
■lid work bdguii on thejii 
before midnight. Work pro- 
greised nther Hlowiy, how- 
ever, because the Confeder- 
ate aharpahuuters picked off 
every man who stuck }iis 
bead ttbovt the par»|K-l. 
Several men were woun<li-<l 
•t B distance o( thirt'^Q 
]iundred ynrds. Cotl«> - 
qnently all the work that re- 
quired pjiy eipoxurc whs 
al mght. Ani)thf>r 
of deLiy was tbr I:i k 
«l earth: when Irene! le^ ivn' 
idug more than three Ut-i 

the spring tides ilnoili-'! 

I. Besides, the wurk 

treqiieatly interrujil"! 

finding dead l>inlii'~, 
jlUheT in coffins or n'mp;><',[ 
in blankets only, thi ..n 




old map Morris kland 
waa tailed "Coffin Laud"; 
it had been used as a quar- 
HOtine burjlng-groimd lor 
Charleston. In spite ul 
such discoiiragcmenls. tlie 
men standing in front of the 
livjMlquartrrs at the bottom 
'if the page continued their 
liilKirs. By August 17th 
till' hve immense Porrutt 
f LI IIS stood ready to fire 
.i,;:iinrt Sumter, Thus the 
I'll lira I army advanced, 
[Kinillel by parallel, toward 
Bjitlerj' Wagner at the end 
III Morns Island, until the 



fim.l ' 



ying-i 



1 up I. 



1 very 



.'alb. 



iiiiil it was carried by 
,L..-iiiilt. But the dctcttdera 
(i;i<l olhir strings to Uieir 
bow, as Gillmore's wiiphib- 
iiius diggers discovered. 
Though now occupj'ing the 
stronghold that commanded 
the liarhor From the south, 
tbe Federals got no farther. 



lIEAL>Qi:AllTKi{S Ul' THE HKLU OFFICER OF THE SECOND PARALLEL 



Unf lit llic niiwl rnmuiin 
giiTia LI) the ('i\'il Wnr wtu 
the " Swamp- Aiijjel." The 
marsh here aim.'!y (U'sfrvetl 



the 1 



Tlie tw< 



Queers who cxplcired il tt 
wlect a liile for the but- 
tery carried a fourteen foot 
plank. WhiT 



Ije- 



1 IMlft I 



on tli« 



their weight, they 
plank and pushixj it for- 
ward between their k'RS. 
The muii was twenty ftet 
deep, and men on such n 
plank could start waves 
rippling acroB* tin- oolj" 
surface by jumping up anil 
down. It Is said that one of 
the offieers deUilcd for Ihe 
eonstructiun of the phil- 
forms called tor "twenli 
men, eighteen feet limf! ' 
In spite of these diffi<iilli<s 
piles were driven in the 
marsh al a point that com- 
manded the eity of Charles- 
ton and a platform at Icn^li 
taidupiinit. On.\ugustlT, 




THE "SWAMP- ANGEL --ONE OF THE FAMOrS GUNS OF ( 



1883, an S-indi. MO-pound- 
er Pnrrott rifle was skidded 
acrost the marsh 
mounted behind I be h 
bag parapet. .On the night 
o( -August ilst. alter w: 
ittg had bem sent to 
Conledcrute commander. 
General Reauregard. the 
gim was firwl so that tJie 
mis.<illes should fall in 
heart of fharleston. 
teen shells Riled with Grwk 
fire were sent that night. 
()n .\ugiist md. at 
thirty-sixth discharge, the 
hreifh of the gun 
blown out and the barrel 
I hereby thrown upon the 
.sand-hag parap<ft as 
photograph shows. Prom 
the outside it looked tc 
in position for Bring, i 
became the target lor Con- 
federate gunners. Two 
weeks later two lO-indi 
mortars were mounted 
(dare of the Parrott. It w 
later mounted in Trenlon. 
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This r,.m»rk,.l.l<- piclure 
wasUkenwhiletheflyinR- 


SAP-ROLLER AT THE HEAD 
OF THE FLYING-SAP 


afraid to rvlirr on hc- 
counl of Iheir own lorpo- 






mp was being pushed for- 
word to thr fifth (un.l 














and had too liltle lltnc. 




IbbI) parallel. The sclion 






eccn if there h'ad been no 






oT September 6th a thus 






turpi-does. No works, ex- 






reported by Major T. B. 






ccpting rude rifle-pits in 






Brooks: "The p-neral 
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that purpose. It wus ac- 
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Poinl. in order to com- 














Sbtty-sevcn prisoners wertr 
cBplured. Thry werr 


KIHIXG THK BK; gin 
<'ITATI'1EL0 


L. C-hfllfield, killed July 
IHIh. nl Battery Wagner. 
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WAGNER AND GREGG 

These two forts (Wagnershown 
above: Gregg t<) the right) were 
captured Buccessi\T!y in tho 
slow appronch by [arallela 
alotiU Morris Island, preceding 
of Charleston. 
Both Wagner and Gregg were 
nated September 0, IR63. 
Genpnil Beauregard, the (.'oa- 
federate commander, statea 
tlial Wagner was an inconsid- 
erable work. General Gill- 
whose forceg occupied 
the place, insists that it was an 
exceedingly strong fort. Its 
boinli-proofa would hold 1,500 
and eighteen 
onhuuiee 
it Snally fclL 




GUNS THAT WERE NOT NEEDED 

THE SOUTH BATTERY IN CHARLESTON ITSELF 

THE FEDER.\L FLEET NEVER GOT BEYOND THE HARBOR FORTS 



The upper photo- 
graph shows two 
10-inch Colum- 
biads in the White 
Point or "South" 
Battery, in Char- 
leston. This was 
situated on the 
extreme southeast 
point between 
the Ashby and 
Cooper Rivers. 
It wo^ established 
for the purpose of 
affording a la.st 
opportunity to 
stop vessels tiiat 
might get past 
Fort Sumter into 
the inner harbor. 
Sumter, howei-er, 
was so far out, 
and with Moul- 
rie, Gregg, and 
he others proved 
o effectual a bar- 
rier to the Iiar- 




bor's mouth, that 
no use was found 
for the guns here 
in the city itself. 
How close they 
were to the heart 
of the city 
shown by the 
gun in the lower 
photograph, eui- 
placed on the 
battery directly 
in front of the 
public square. 
Charleston w 
the birthplace of 



ONE OF THE ■SUITli IIATTERV GUNS 
DIRECTLY O.N THE IH JtLIC SQUARE 



prepared to make 
a stout defense. 
Sumter almost 
single-handed 
held out until in- 
land communica- 
tions were cut, 
and the city wa-s 
evacuated Feb- 
ruary 17, 1865. 
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WRECK OF THE GIANT ItLAKKLV GIN AT CHARLESTON 



Tliis was an Eiiglisli giin, 
all steel, to which the prin- 
ciple of "initial tension" 
was suceessfuUy applied. 
From the breech to the 
trunnions of the Blakely 
gun it was pear-shaped, 
for the purpo.fe of resisting 
the tremendous power- 
pressures. By " initial ten- 
sion" is meant intentional 
strain in tlie metal of the 
gim, scientifically placed, 
so as to counteract in a 
measure the strains set up 
by the powder discharge. 
There is an inner tul)e, on 
tlie outside of winch bands 



\ ' ^.rV 



VIEW FROM THE REAR 



are shrunk so as to set up 
a strain of extension in the 
exterior band. By prop- 
eriy combining 'Cbss^ 
strains the extreme ten- 
sion due to the powder 
gases at their moment of 
greatest exi>ansion does not 
affect the gun as injuri- 
ously as if these initial 
strains were not present. 
This was among the earli- 
est form of cannon to be 
siic-cessful with this prin- 
ciple of "initial tension," 
a fundamental element in 
tlie scientific design of the 
best modem built-up guns. 
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THE ONXY GUN IN 
THE LINE OF FIRE 
The city of Charlniton 
was fortified up to iu 
very doorslrpB. as is e\i- 
liillcrd by UiPse thriT 
photiigrHphs of the 
wrpcknl carriofCc of the 
imtiuiuip llUkely guil (HI 
the BatlPD'. The only 
bnttiTy in the path of 
the Knirr&l fire was tliAt 
rnntfuning tliis nionstrr 
piece. lender dale of 
January 6, imi. Major 
Hrnr)- Bryuo, Assistant 
Inspuctor-Gfaeral ul 
( 'hurleston. reported tlint 
[mm August H. IH(>3, 
to January S. 1804. the 
ubnerver in the steeple 
of St. Michael's Church 
countinl 472 sheila 
thrown ttt the i-ity. (Jf 




K U.U] nf iio iuvi'^LI^u- 
Uij. 145 atntek houites. 
nineteen slrildc in yimia. 
Jtnd sixty-one atnwk in 
tlie streets and on the 
•■dge of the burnt dia- 
Iriet. Only about one 
tliird vt t)icse burst. 
Tile swliun of the city 
irmsl fretiui-ntly struck 
niu Imundi-d on the 
ncirlli I))- Market Sliwt 
from East Baj' lu Meel- 
inR. down Meeting to 
Hurlbeck's AUey, and 
al.ing H<.rlb<ck"a Alley 
lo Tntdd SUpH: on the 
south by Trodd Slr.'cl 
from the eomer of Kin g 
lo Church Street, down 
'hurch Street lo Longi- 
iile Lane, along UiAt 
> l-'jua Buy; and on the 
lit by V-asl Bay Slreel. 



I,i)OKIN<i OIT TO SEA 




LOOKING NOIITHEAST 



iiing at right unglef^ 
ig photograph. 



THE HEART OF J'HE criT 



lis shows how clusc lo the dwelling houses the Federal 
shells must have fallen during the bonibnrdmcnt. 



These viewfl show the re- 
sult uf the bombanlmrnt 
from August 17 to 23, 
1863, The object was to 
force the surrfuder of tht- 
fort ana thus eB«-t uii 
mimnce into Charl.-a1.iii. 
The n-iiort o( Colon.-I 
John W. Turner, Fcdenil 
chief of artillery runs. 
"The fire from the brcBi-h- 
ing batteries upon Sumter 
vaa incessant, and kept 
up ointinuously from day- 
light till dark, until the 
evening of the 23(1. 
The fire upon the gorge 
had, by the morning of the 
23d, succeeded in destroy- 
ing every gun upon the 
pan^iet of it. The para- 




pet and ramparts of the 
gorge were completdy 
demolbhed fur nearly the 
entire length uf the face. 
and in places everj-thing 
was swtT>t off down to the 
arches, the debrii funning 
an aecessihle ramp to the 
top of the ruins. Nothing 
further bring gained by a 
longer fire upon this faee, 
all the guns were directed 
this day upon the suuth- 
in^lerly (lank, and con- 
tinued an incessant fire 
throughout the day. The 
demoliliun ul the tort at 
(he close uf the day's firing 
was complete, su far as its 
offensive powers were con- 
sidered." So fared Sumter. 



UHKIIK SHOT ,\\D SHELL STIll"CK SLMTEll 



SOMK Ol" THE 450 SHOT . 




THE ORDNANCE 

OF THE 
FEDERAL ARMIES 
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THE ORDNANCE DEPARTMENT OF 
THE FEDERAL ARMY 

By O. E. Hunt 

Captain, United Stales Army 

THE provision of muskets and cannon for the vast army 
of volunteers that flocked to Washington in answer to 
President Lincoln's call for troops, presented a problem hardly 
second in importance to the actual organization and training 
of these citizen soldiers. As the United States had but a small 
regular army, there were no extensive stores of arms and muni- 
tions of war, nor were there large Government manufactories 
or arsenals adequate to supply great armies. The opening of 
the Civil War found the Federal War Department confronted, 
therefore, with an extraordinary situation. From scientific ex- 
periment and the routine of a mere bureau, whose chief duties 
were the fabrication and test of the ordnance required by the 
small regular army, the Ordnance Department suddenly was 
called upon to furnish from its all too meager supply, tens of 
thousands of weapons for the different arms of the ser\'ice, on 
a scale quite unprecedented in the military operations thereto- 
fore attempted in the United States. 

Enjoying a reputation for scientific and painstaking work, 
especially in the making of large cast-iron cannon, it early be- 
came apparent that, in the event of hostilities, there must be a 
wide extension of the activities of the Ordnance Department. 
Accordingly, at the outbreak of the war the Ordnance Depart- 
ment was reorganized, and the new organization provided for 
H chief of ordnance with the rank of brigadier-general, two 
c«)lonels, two lieutenant-colonels, four majors, twelve captains, 
twelve first lieutenants, and twelve second lieutenants. 





The soldiers are part of Com- 
pany L of the Second New- 
York Heavy Artillerj-. They 
were armed witli rifles pro- 
vided with musket bayonets 
This bayonet was a very ef- 
fective weapon. The blade 
was made of steel, eighteen 
inehes long. To give light- 
ness and stiffness, its three 
faces were grooved in the di- 
rection of the length, or 
"fluted." The blade was 
joined to the socket, which 
fitted over the muzzle, by a 
"neck" which, due to the 
change of direction, had ta be 
made very strong. During 
the fi^-il War there was more 
actual use of the bayonet 
thiU! since, but the presence 




THK CIVIL WAR DAYS 



of the bayonet still gives a 
■al effect both to the de- 
fender and assailant. The 
upper jihotograph shows two 
'24-pounder smooth-bore guns 
in Fort C. F. Smith in the de- 
fenses of Washington. The 
carriages are those usually 
used with siege guns, the 
heavy scoo|>ed-out block on 
the trail being for the purpose 
of boliling the base of the gim 
when it was being traus- 
imrted. These a-I-jxHinders 
were for short range. In 
thelower photograph "Cap- 
tain Schwartz, the sharp- 
shooter," is holding a revolver 
which looks exceedingly 
clumsy compared to the neat 
twentieth-century weapons. 



El]t XthnBi (Srhnmtct 



Colonel James W. Ripley was appointed to be chief of 

ordnance in April, 1861. He was an officer of long experience, 
and under his able direction the department, for the first two 
and one-half years of the war, sustained the great burden of 
arming and equipping the immense armies that were suddenly 
raised for the prosecution of the conflict. 

During previous years of peace, nearly seven hundred 
thousand muskets had been ordinarily on hand in the various 
Government arsenals, but even this number had been allowed to 
diminish, so that the store of muskets of all kinds, on October 
30, 1860, was about five hundred and thirty thousand, dis- 
tributed among the arsenals of the country, there being at no 
one place more than one hundred and thirty thousand. As 
this supply of arms was applicable to the army, the navy, the 
marine corps, and the mihtia, it was evidently not great, es- 
jwcially in view of the emergency. Furthermore, there had 
l)een a sale of a considerable number of old-pattern muskets, 
but this sale was stopped, in order not to deplete the supply 
too seriously. 

During 1860, the apportionment of Government arms to 
the various States for arming their militia was carried on under 
an old law, that of 1808, but, on account of the small number 
on hand, only 14,615 were distributed. The allotments were 
made in pn)portion to the number of senators and representa- 
tives in Congress, Distribution of equipments, other ordnance, 
and ordnance stores was also made on the same basis to the 
States. 

By the latter part of 1860, there were thirteen arsenals, 
two armories, and one depot for the manufacture and safe- 
keeping of ordnance and ordnance stores. This was a period 
of much technical development in the manufacture of camion, 
and in consequence of proposed changes in the mode of casting 
guns, very few were made during the year. Large quantities 
of iron for gun-carriages, however, were provided, and prepa- 
rations were made for very active work in the beginning of 

[128] 
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This type of piece was used ertenaively liiiring the war, and was usually made of hronte. Its (nrt«rior was chamcteriied by Ihe entire 
absence of omampiit, and was easily distinguished from the older types of field'guns. The weight of the piece was 1,200 pounds. It 
fired a twelve-pound projectile, also case-shot and canister. The charge for solid projectiles and case was two and a half potuuU of 
powder; tor canister, two pounds. This ^a bad as long ran^ and us accurate as any of the heavier gunii of the older models, while 
the strain of the rei'ol] un Ihc carriage was not nearly so heavy as in the older guns. ThLs yard was always kept in immaculate order. 
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1861. Likewise, in the manufacture of gunpowder the depart- 
ment had delerniiiied there should he an improvement. Tlie 
sudden strain on the large guns of (juick-burning powders had 
caused some to burst, and the problem confronting the experts 
was to produce a slow-burning powder that would not cause the 
great initial strain of the quick -burning kinds, witliout sacrifice 
of velocitj- or range. 

As showing the distribution of ordnance supplies at tlie 
outbreak of the war, it may be stated there were stored in arse- 
nals in the South about one hundred and tliirty-five thousand 
small arms of all patterns. These fell into the hands of the 
Confederates, depleting considerably the already small supph 
for the use of the Union armies. 

In verbal reports to the Secretary of War. about the 23d 
of April, 1861, the chief of ordnance suggested that, in \\e\\ 
of the limited capacity of the arsenals, there should be pur- 
chased from abroad from fifty thousand to one hundred thou- 
sand small arms and eight batteries of rifled cannon. There 
was no iimnediate action on this request; on the contrary, ef- 
forts were made to encourage the private manufacturers in the 
Northern States to increase the capacity of their plants. This. 
it was foreseen, would lead to an endless variety of arms soon 
Iwing in use in the service, unless special effort was made to pro- 
vide a uniform pattern. The Springfield model of the United 
States rifle was then being manufactured at the armories of 
the fiovernment at a cost of a httle less than fourteen dollars, 
and it was estimateil that it could be made in private armor- 
ies for twelve dollars, so that, with a projier margin of profit, 
it could be sold to the Goverimient for the cost of maimfac- 
ture in Government factories. The United States musket then, 
as nearly always since, had no superior in the world. 

The patriotic efforts of the States to assist the general 
Government were well shown by the action of New York in 
purchasing, early in 1861, twenty thousand Enfield rifles from 
England, with an initial purchase of one hundred thousand 
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lADIES AND OFFICERS IN THE INTERIOR COURT, WASHINGTON ARSENAL 



These leisurely ladies and unhurried officers do not betray the feverish activity which existed iti the I'liioii 
Ordnance Department throughout the war. By the latter part of 1860 there were thirteen arsenuls, two 
armories and one depot for tlie manufacturing and safe-keeping of ordnance and ordnance storcM in theUnited 
States. There were stored in arsenals in the South about 61,000 small arms of all patterns which fell into the 
hands of the Confederates. About April 83, 1861. the Chief of Ordnance suggested that, in view of the lim- 
ited capacity of the arsenals, there should be purchased from abroad from 50,000 to 100,000 small arms and 
eight batteries of rifled cannon. There was no immediate action on this retjuest. Early in 1861 the State 
of New York purchased 20,000 Enfield rifles from England, with an initial purchase of 100,000 rounds of 
ammunition. Efforts were made to encourage the private manufacturers in the Northern States to increase 
the capacity of their plants, and to provide a uniform pattern. The Springfield model of United Slates rifle 
was then the standard. The arsenal was kept in mixlel condition throughout the war. In the yard were 
stored thousands of heavy and light cannon, with hundreds of thousands of projectiles of cverj' descripti(m. 
Himdrcds of extra wheels, besides promiscuous material piled in order, were kept there always ready for issue. 
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rounds of ammunition. This was followed by an inquiry made 
of the chief of ordnance to ascertain whether the same ammu- 
nition could be manufactured in tbe Government arsenals, for 
issue to tlie troops amied with the Enfield. Necessarily, the 
answer was "No," and tbe chief of ordnance, on June 17, 
18G1, reported to tbe Secretarj' of War that the issue of 
" fancy " arms to troops about to he mustered into the sen'ice 
of the United States was highly undesirable. By the end of 
December, 1861, however, it was found that tbe capacity of the 
various arsenals of the Government was not equal to the great 
output necessary, and that the practice of buying by contract 
had to be recognized to a great extent. The States had already 
sent troops for service armed with numerous patterns of rifles, 
and it was impracticable to rearm all of them. 

On Januarj' 25, 1862, the chief of ordnance reported to 
Secretary Stanton that, under the administration of his prede- 
cessor. Secretary Cameron, it had been tentatively decided to 
have, if possible, but one caliber of rifles, and to cause the neces- 
sarj' changes to be made to accomplish this. It was found that 
there were in the arsenals but ten thousand rifles of .58-inch cali- 
ber, the standard size deemed best for tiie militarj' service, and 
it was decided to ream up to that size all arms of less cahber. 
The Government shops were working to their utmost capacity, 
and could not make the alterations without serious injury to 
the necessary business from an interruption of the operations 
and consequent diminution of the output. Certain private 
firms took over all tbe small arms that were to be changed, paid 
the Government a price almost etjual to the original cost price, 
reamed them to tlie standard size, put on sword-bayonets, and 
returned tliem to the Government at a slight advance, sufficient 
to cover the cost of the work and give a small margin of profit 
Thereby, the service secured a supply of arms that would take 
the regulation ammunition. 

The consensus of expert opinion at the time inchned 
toward the use of the muzzle-loader in preference to 
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the breech-loadinp rifle, and the repeaters of the day 
were considered especially undesirable for militarj'' purjioses. 
Those in use were complicated in their mechanism, liable to get 
out of order, and more diflictilt of repair than the more simple 
weapon. IJesides, with the reiieaters, the ammunition was so 
heavy and the expenilitnre so rapid, that the supply was soon 
exhausted, while, owing to the excessive rapidity of fire, the 
soldier took less care in aiming, with the net result that the 
value of his anununition was much less than by the old method 
of loading. 

The question of a repeating rifle was, however, much dis- 
cussed. Before the war opened there was no weapon of this 
type considered altogether suitable for military purposes. In- 
ventors immediately began ijroducing ni<Miels and improving 
upon them, and the (Government armories afforded favorite 
places for the work of these men. One of the l)est models was 
the Spencer, patented in 1860. This was a very ingenious 
weapon, which was made at the Harper's Ferry Armory. 
Compared with a revolver, it was quicker in action and held 
more cartridges, while having the advantage of the better en- 
closed rifle construction. In this rifle, for the first time, the 
problem of a closed breech and barrel, as in a single loader, 
was successfully solved. Theretofore, rapidity of fire had been 
associated only with the revolver principle. By operating the 
lever which formed the trigger-guard, the breech-block was 
given two motions — one rotary, and the other one of depres- 
sion. The magazine was a tube in the stock, having a spring 
which fed the cartridges toward the breech mechanism. 

All throughout the war this gun and similar types did 
splendid ser\'ice, notwithstanding the fact that the i>re\'ailing 
opinion among ordnance experts was in favor of the muzzle- 
loader. It is stated that, at Ball's Bluff', one regiment of Con- 
federates was armed with the repeater and did great execution. 
Due to the use of the Spencer rifle by a part of General Gearj''s 
troops at Gettysburg, a whole division of Ewell's corps was 
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rni-BORE NAVAL GIIN. OPPOSITE VORKTOWN 



The IJalilgren guna uf l«rgi' i«lil>'r » trt- humI-:' i.( cml imn. atilid and cooled from Ihe exterior. The powder-chamber wiis of Lhe "Gonier' 
fiinn — nlmust a codi; wiUi the biuc fi>rniird aod of the size of the bore of th« gaa, >o that when the projectile won riLmiiied liome il 
wixlIiI nul go entirely down lo tbc bottom of the euvity. but vould leave b poHHer-rhanibrr behind it so shupnl that the guar* har 
aiti-as to a greater surface of the projeetile thun if the bore had been cylindrital to the base. The 11-inch Dahlgrcn had a bore ol 
13ii inches iu lenjith. a maximum diameter of thirty-two inches, and a weight of 16,000 pounds. The service charge of powder was 
Efteen pounds, the maxim iim tH-enly iHiiinds. and the weight of thr solid ahot 170 pounds. It nuinetime^ lired n shell n-eiclune ISO |)riunds 





A iO-lNCH COLUMBIAD IN BATTERY SEMMES 
With a charKe of Sfti-en puunds of powder this (tun. wbiive Farrnr 
ker, could throw a shot weiglung MS pount 
tlie Dutch Gap Canal, over two miles uwaj 
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AN 8-INCH PARROIT AND A RODMAN GLN 

In this lialtery al Vurkl()wn are a pear-shaped Roilinnn gun 
and llic lonK -"lini lines of un K-incli Pnrrott in front. The latter 
is reenforced by an extru pari slirunk over tli>^ iKiudcr chaiuber. 
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repulsed by inferior numbers. Of this an eye-witness said, 
" The head of the column, as it was pushed on by those behind, 
appeared to melt away or sink into the earth, for though con- 
tinually moving it got no nearer." In the West, it was found 
that a regiment armed with the Spencer was more than a match 
for a division armed with the old Springfield. In 1863, the 
Winchester was patented, and was an improvement over the 
former models of repeaters — and from that time to the end of 
the war these and kindred types were greatly sought after by 
new regiments going to the front. 

During the first part of the war, so great was the de- 
mand for muskets that Secretary Stanton approved a recom- 
mendation of the chief of ordnance on August 8, 1862, for a 
somewhat lenient interpretation of the contracts with private 
establishments delivering small arms. Gleneral Ripley stated 
that it had been found impossible to hold contractors to the 
literal, strict compliance with all the terms of their contracts. 
In view of the fact that contractors had expended large sums 
for equipping their factories, and having in mind the urgent 
need for great quantities of small arms, as close an inspection 
at the private factories as in the United States armories was 
not carried on. Arms were not rejected for small blemishes 
not impairing the serviceability of the weapon. The main 
points insisted on were that they should be of standard caliber 
to take the Government ammunition, and that the stocks, bar- 
rels, locks, and other essential parts should be of the strongest 
quality. Otherwise, the matter of acceptance or rejection was 
left in the hands of the inspector. 

The greatest difficulty was experienced in securing iron 
for the manufacture of small arms and cannon. Up to August, 
1862, a sufficient quantity of American iron could not be pro- 
cured, and the department was forced to buy abroad. On 
August 8th of that year, the Secretary of War was informed 
by the chief of ordnance that the use of American iron was 
what the ordnance officers were striving for without success 
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This \Hew of the Washington Arsenal yard shows three batteries of Wiard steel guns. This was only one of 
many types which added to the complexity of the armaments of the Federal ordnanee. It is reeorded that 
the artillery with Roseerans's army February 8. 1863, included thirty-two B-jwunder smooth -lx)res, twenty- 
four 13-pounder howitzers, eight 14-poimder light Napoleons, twentj'-one James rifles, thirty-four 10- 
pounder Winrd steel guns, two (f-pounder Wiard steel guns, two 16-pounder Pnrrotts, and four 3-inch rifle 
ordnanee guns. Of the batteries here shown, two were rejected on account of reported defects in the gims. 
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Every inducement had been offered to manufacturers to pre- 
pare iron of a suitable (]uallty; tlie liigliest prices liad been 
offered, and a great many samples had been tested. AVheiiever 
American iron of acceptable quality was presented, it was 
always used in preference to foreign iron, other things being 
equal. The chief of ordnance state<i that he had no doubt 
there Mas a sufficient quantity of good American material, but 
up to that tune the j)roducer had not furnished it. and a resort 
to foreign markets was a necessity. 

The difficulties experienced with small arms were repeated 
Mith the anmiunition. When the Army of the Potomac took 
the field in the middle of March. 1862, for the Peninsula cam- 
paign, the Ordnance Department held, at the Washington Ar- 
senal, sixteen million five hundred thousand rounds of small- 
aims ammunition, for five different kinds of arms, in reserve. 
This ammunition was for smooth-bore muskets, caliber 
.58; foreign muskets of various makes, caliber .577, and non- 
descript, unclassified muskets, caliber .54. For carbines and 
pistols of various kinds, one million rounds were in reserve. 
For artillery there were sixty-four thousand two hundred pro- 
jectiles for three kinds of 6-pounders, three kinds of 12-pound- 
ers, and one kind each of I0-, 20r, 24-, and 32-pounders. The 
mere mention of these various classifications is sufficient to in- 
dicate the strain under which the department was laboring. 
But this task was met and well done, for history seldom re- 
cords a shortage of anmiunition that could be traced to the ord- 
nance officers. 

In February, 1863, there were on hand in the ordnance 
armories and arsenals nearly one huTidred and thirty-seven 
million rounds of small-arms ammunition, and up to that time, 
since tiie opening of the war, nearly fifty-five million pounds 
of lead had been purchased for use in making bullets. 

The development of rifled cannon was in an experimental 
stage when the war o|)ened. There had been a decided move- 
ment toward the adoption of these guns in 1859, sinmltaneonslv 
I i3e 1 




THE BIGGEST GUN OF AU,— THE io-IXfll MONSTER FOR WHICH NO TARGET WOULD SRBVE 

A phntugraph (if Ihc only iU-uii-h giin nukilc during the war. nutdc in IHGi utlcliT his direction at Fort Pitt, Pittuburg, 
It weighed 117,000 pounds. On Msnh 30. 1861. a 15-inch Pcnnaylvama. ll vias moimted at Fort Huuiilton, New York 
Coluinbiul waa heralded in liar/ier'n IVeekly an the biggiTst gun Harbor, very soon altcrwarda, but on account of the trt- 

in the world, but thrw yenrs later llii* mpndoiissiwjunddestrurtivecffectof its 

was excmwli'd. la 184i Lieutenant priijettiles it «aa fired only four times 
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ferson Rodman of the Ordnann- Do WORLD. ^jj^]^. j,, g^i ^ target that would with- 
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cold air through it. So aueccasfill was Captain T, J. Itotlmin. of Oie Ordaanca Corps. times with 125, 150, IT3and 200polmds 

this method tliat the War DciHirtmettt. ' ot powder, each time with an elevation 
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in 1860, authoriHHl a IS-inch smooth- Lcogihoftalilireonjo™ IM " of twenty-five degrees, the projectile 

ij^DEth of rlllpiilil.l chunlM B " 

bore gun. It proved a great success. ToUl Icd^Ii of bore — iss " attaining a maximum range of 8.0U1 
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General Ruilniun then pn)j«'ted his yanla. Thi.« is no niewi record even 
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with their introduction into the foreign services. Prior to that 
time, artillerists and inventors had directed their attention to 
the production of a projectile on the expanding system. Tliis 
metiiod of making the projectile take tlie ritling liad l)een more 
or less successful with the bullet, and it was hoi)ed that a de- 
vice could be invented which would permit the use of the same 
principle with larger projectiles. The board of rifled ord- 
nance, in 1859, expressed an opinion that such would be the 
case, with the exception of one member, who recommended the 
continuation of experiments with flanged projectiles and simi- 
lar types. However, the Charrin projectile, an expanding 
type, was adopted at first, but proved to be imsatisfactory 
and was withdrawn. The introduction of rifled cannon did not 
simplify the question of calibers. 

Up to the summer of 1862, there were made, in the arse- 
nals of the Government and in certain private establishments, 
bronze rifled guns of 3.(57 and 3,8 inches, and large numbers of 
iron rifled cannon of 2.9 and 3.0 inches. There had been al- 
ready both smooth-bore and rifled guns of 4.6*2 inches, and guns 
of 4.5 inches were also made. The great objection to the 
smaller calibers was that the range was needlessly great, and 
the shell too small to be of practical value. With the system of 
expanding projectiles at first adopted, the question of exact 
calibers was not of such great importance, for by the method 
used for accommodating the projectile to the rifling, the same 
shot could be used for both the 3.67-inch and the 3.8-inch gun. 

Bronze had been adopted as a standard metal for field- 
guns in 1841, and served the jmrpose excellently until the in- 
ti-oduction of rifled cannon, when the increased strain due to 
the imparting of tlie rotary motion to the projectile proved too 
great, and the metal was too soft to stand the wear on the 
rifling. It was then found that wrought iron served the pur- 
pose best, and of this material 3-inch muzzle-loading guns were 
made. On the introduction of breech-loaders, forged steel 
proved to be more satisfactory. However, many Parrott rifled 



HANDLING HEAVY GUNS— TOWING A PIECE FROM A CONFEDERATE BATTERY ON THE JAMES 



It was ao slight task to move the heavy ordnance, after the Junes River wi 
pholograpli has sunk derp into the water and lists heavily. A crowd of n 
in the lower photograph hod legs about as thick as the body of a man, but 
Judging from Ihr height of the sentry staniling by its left leg, the guns an 



s opened and Richmond hod fallen. The barge in the upper 
len are busy handling it. The tripod at Broadway Landing 
it looks none too large to handle the big guns lying beneath. 
 ten feel long. Both of them arc reenfonrd at the breech. 






cast-iron field-guns were successfully used. These received a 
reenforcement of wrought iron shrunk around the base. A con- 
siderable number of the bronze Napoleon guns were, however, 
retained, and did effective service at short ranges. 

For heavier ordnance cast iron was early found to be the 
most suitable material, and proved entirely satisfactory until 
the adoption of the rifled systems. The American smooth-bore 
type of ordnance was the best in the world. In 1860, the 
Ordnance Department adopted Colonel Rodman's method of 
interior cooling of a hollow cast tube, and in 1863 the extreme 
effort was made to produce a heavy gun, resulting in a suc- 
cessful 20-inch smooth-bore throwing a shot weighing 1080 
pounds. The heavj' rifled guns of the Civil War period were 
somewhat untrustworthy, however, and many accidents resulted. 
In consequence, their use was limited principally to those built 
on the Parrott principle, and the great mass of the heavy artil- 
lery used by the Union armies was of the smooth-bore type. 

The expenditures of the Government on account of the 
Ordnance Department for the fiscal year ending June 30, 1863, 
were over $42,300,000. The principal purchases that were 
made during the year consisted of 1577 field-, siege-, and 
sea-coast cannon, 1,082,841 muskets, 282,389 carbines and pis- 
tols, over 1,250,000 cannon-balls and shells, over 48,700,000 
pounds of lead, and over 259,000,000 cartridges for small arms, 
in addition to nearly 6,000,000 pounds of powder. 

These purchases were made necessary by the fact that the 
arsenals and armories under the direct control of the de- 
partment were not able to produce all of this immense quan- 
tity of war materiel. But the progress toward obtaining 
greater facilities for the production of these supplies was very 
great. The Secretary of War, in his report of the operations 
of the War Department for 1863, made note especially of 
the tremendous work done by the ordnance officers and the 
personnel under their direct charge. He stated that the 
resources of the country for the production of arms and 
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I(ltIN(;l\G II' TIIK MOItTAUS AT KlTl.LliS ( KOWS NEST 



Bo taaoyiag to the L'niun 
later at Duteh Gap, digging 
tlie canal in IB(t4, di<i IIk' 
fin of the Confnlerale bat- 
teries btcome, that a. but- 
ter)- nnd Iciokoul »iTe 
Htahlbhed abuvi: tlu: (uiuil. 
The upper phologrupli 
tbowB the big DiurLurs uf thi- 
b>ttrry bring pU«-d in piisi- 
tion. They an- old styU- 
10-inch raiirtarB ami very 
diflicull tu luindle. A luuk- 
Oul withaeTOw's-neatonlup 
cmn be atva in the tn-es. 
This is where the signi'l 
men did their worlc. Dur- 
ing the imprL-Hiniiienl o( iJu' 
Confedemle fl«-t aliove 
Chaffin'i Bluff, their ercna 
Mad offieers 5cr^■«l aslion;. 
L So close wert- the Confeder- 
L Bte batteries thul nitb u 
I'M^-glara some naval offi- 
I ccts actually rrengnized 





lumiuna in the FnlenJ ser- 
vic'. Tliat it via no euay 
liu'kloiuiilalltlii.4 battery in 
rlnit From I be gigantic puro- 
lilicnuJiii to move big guns, 
ibimii in the luiirer photo- 
^rupli. Thin was a giant 
iliug-eurt used by tlu' Fed- 
ithI.s in removing eaptlired 
iinlminee from Ihe batteries 
••n Ihe James lliviT beluw 
Uiehniiind. after tEiere waa 
11.1 nifire us<^ for the battery 
shoniTi above. By In<.^aus 
III Iliis apparaLua the heavi- 
est siegi' and aea-eiiaat caii- 
luin I'oiild be raoveil. The 
earl was plaeed over the 
]iieee. nipea run under Uie 
Ininnions and the enacobel, 
iir kuub, on the rear ot the 
giui. and a large pole jJimmI 
in the muxile for the oceom- 
mudaliou of onutluT rope. 
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munitions of war had only commenced their development, yet 
their extent could be inferred from the tabular extract which 
he presented, showing the enormous quantities furnished since 
the beginning of the war. 

The excellence of arms and munitions of American manu- 
facture which had been supplied by the ordnance department 
of the army had been so obvious that the soldiers were no 
longer willing to use those imported from other countries. The 
efforts that had been made to improve these supplies had re- 
sulteti in discoveries of great importance to the country, alike 
in peace and war. Among such improvements was to be noted 
the art of working wrought iron so that it excelled the best pro- 
duced 'abroad. 

In regard to arming the militia of the States, the Secretary 
of War noted in his report for 1863 that, under the law of 1808, 
still in force, the sum of two hundred thousand dollars was al- 
lotted annually for that purpose. Of course, this amount was 
entirely insufficient in the stress of war, and he recommended 
that, for the time being, the appropriation be increased to two 
million dollars annually, until all the States could be supplied 
according to population in the same proportion of arms that 
had already been issued to some of the States. 

The chief of ordnance, in his report for the same year, 
called attention to the fact that the supply of guns and car- 
riages was much less than it should be. However, an immense 
amount of material, embracing iron and woodwork for artillery 
carriages, and implements, projectiles, and ammunition of all 
kinds, bullets for small-arms, cartridges, equipments, and ac- 
couterments had been prepared and advanced to different 
stages toward completion at the arsenals. Also, a large number 
of artillery carriages and small arms of every type, which had 
been disabled in the field, had been repaired. 

Experience by that time had proved the fallacy of de- 
pending in any measure on private manufacture of ordnance 
materiel. It was impossible for the dealers to control the 








ROWS OF FEDERAL ORDNANCE AT THE BROADWAY LANDING DEPOT, 18f5J 



In the background are Parrott and Brooke rifles — the former belotifling to the Federal arniy and the latter 
captured from the Confederates. To the left are lighter field-guns, some rifles, and some smooth-bores. 
The small, low carriages in front of the field-pieces are for small mortars. Two Rodman smooth-bores are 
lying dismounted on tlie ground. There is a marked difference hetween tlie heavy Parrott, probably a 100- 
ider, in the traveling position on the carriage at the right of the photograph and Uie howitzer on the 
carriage alongside. This photograph gives some idea of the tremendous output of the Union ordnance 
department during the latter years of the war. In the year ending June 30, 1864, it .spent $38,300,000, and 
the supplies produced ineliidcd 1,750 eaissonH and carriages, 809, 5?5 small arms, 8,40ft,400 pounds of |>owder, 
nearly 1,700,000 projectiles for cannon, and nearly 169,500,000 roiuida of small-arms ammunition, besides 
miscellaneous supplies. In the lower left-hand corner are .some sling carts to handle the smaller guns. 
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fluctuation in the market of labor and raw material, even if tliey 
so desired, and no private establishment could afford to carry 
on hand a large stock of ordnance stores such as would meet 
possible demands from the Government. Warned by repeated 
failures to procure supplies, the chief of ordnance had taken 
energetic measures, as far as the fluids appropriated would 
permit, to eTilarge the principal arsenals, viz.: Watertown, 
Massachusetts; Watendiet, West Troy, New York; Alle- 
gheny, Pennsylvania; St. Louis, Missouri; Washington, and 
Benicia, California. 

Owing to the development of the resources of the United 
States, less material had been purchased abroad during the 
year ending June 30, 1863, than at previous periods of the war, 
and the Ordnance Department determined that still less should 
be acquired in Europe in the future. The only articles of which 
there appeared to be a possible lack were sulphur and saltpeter. 
During the year the reserve supply of saltpeter had been held 
intact, and all the powder necessary had been purchased, while 
the supply of sulphur had been augmented. 

In the matter of small arms, the country, by June 30, 1863, 
was entirely independent. The supply from the Springfield 
Armory alone was capable of equipping two hundred and 
fifty thousand troops a year, and the private manufacturers 
were fully able to supply two hundred and fifty thousand more. 
Of carbines for cavalry, the capacity of established factories 
under contract with the Government was at least one hundred 
thousand annually, and of pistols not less than three hundred 
thousand. 

The duties of officers commanding armories and arsenals 
and their responsibilities were almost without limitation, in- 
volving the control and disbursement of vast quantities of the 
public money, and the supervision of almost every branch of 
the mechanic arts. The department, due to the untiring ener- 
gies of its personnel, both commissioned and enlisted, aided by 
the large body of civilian employees in service, had been able 




A AL\MMOTIl SEA-COAST CANNON AIMED BY WOODEN WEDGES— 1861 



This Uodnian smooth-bore pin in Port Royal, S*)iith Carolina, is mounted on a wotnlen carriage of a tyjie 
prevalent during the war. These eiirriaKes were sufficiently strong to carry the guns of tliat time, being 
made of selected oak, beech, ash, hickory, cypress, or some other durable mid resisting wood; but at the 
close of the war the increased size and power of the guns had surpassed the strength of the old carria^s, 
and the Ordnance Department was confronted with the problem of replacing all the old carriages and making 
iron carriages for the gims tlicn in process of construction. The elevating device seen on this carriage is 
primitive, consisting of wooden wedges to be inserted, one on top of another, until the required eleva- 
tion of the breach was obtained. The recoil on firing sent the piece back, and it was loaded in its recoil 
jxwition. The piece was returned "in battery" by in.'H'rting the bars in the holes in the wheels of the upper 
earriagis The piece is cent'-red on a pivot, and wheels running on the circular track allow it to Ih- "tra- 
• versed." Tliis was known as a "center-pintle" carriage. It could be revolved in a complete circle. 
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to meet successfully all the exigencies of the great war, and to 
keep supplies going nut constantly to a tremendous army op- 
erating over a territory as large as Europe. And the quality 
of the ordnance supplied had surpassed anything theretofore 
used in the armies of the world. 

During the year ending June 30, 1863, over twenty thou- 
sand officers had heen accountable to the department for ord- 
nance and ordnance .stores, and over eighty thousand retin-ns 
should have heen made to the office of the chief of ordnance. 
All of the accounts rendered for supplies had to be carefully 
checked, and this involved an immense amount of lalxir. Many 
of the returns that were due were not submitted by officers in 
the tield, however, tlieir time being fully occupied with the 
sterner duties of war. 

The activities of the department required an expenditure 
for the next year of over $38,500,000. The supplies produced 
included 1760 pieces of ordnance, 2361 artillery caissons and 
carriages, 802,325 small arms, 8,409,400 pounds of powder, 
nearly 1,700,000 projectiles for cannon, and nearly 169,.500,- 
000 rounds of small-arms ammunition, besides miscellaneous 
supplies. In addition to this, large quantities of materiel were 
repaired after service in the field. 

The capacity of the arsenals for the production of muni- 
tions was vastly increased, as far as the amount of the Con- 
gressional appropriations would permit. By this time, the 
sujjeriority of the articles fabricated in the Government work- 
shops had received unanimous recognition, and the increased 
facilities had enabled these factories to reduce the cost below 
that of private manufacture. The Springfield Annory could, 
by June 80, 1864, turn out three hundred thousand of the 
finest muskets hi the world, annually, and the arsenal at Rock 
Island, Illinois, was under construction, and promised a great 
addition to the capacity of the Ordnance Department. There 
were, in the hands of troops in the field, one and one-quarter 
million small arms, and the stock on hand in the armories and 
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1'rL.VSKl'S PAR.\PETS AFTER THE CAPTURE 

Onn of Ilic- tint sii'gu I'xpJuiU of OcnrriLl CJuiiioy A, Gillmart' was the roituctioa of Furt Pulaski, at the mouth of the Savonnali Riv^r, 
which M\ April II. i86i. The upptT photoRTaph showH the Thinl Rhcxlt- bUtnil Artillery at drill in the fort, uul the low-er shows 
hnttcry A. looking ton-nrd Tyliec, Behind the pHrapet is part of the remaina of the covered way used by the Confederates during the 
buinbardiiient. The parapets havt been reikaired. all is in order, and u loiiy in the costume of thi- day graco the fort with hiT presence. 
i'ulaaki mounted forty-eight fuaa in all. Twenty bore upon Tybee Uaod, from which the bombardment was conducted. They 
included five 10-inc^h Columbiftds, nini- 8-inch Ci)lumbiiids, three 12-poUndeni, three lO-ineh mortara. one I!-ineh mortar, one 84- 
puunder howitzer, two 12-pounder howitrcn, twenty 3!-pounders, and two 4)->^inch Blakely rifled guna, .\gainat these General Gillmore 
brought six lO-ini'h and four S-inch Columbinds, Gvc 30-|Hiunder Parrotts. tweK-e IS-inch and four 10-ineh siege mortars, and one 
impounder, two M-pounder and two 84-piiunder James rifles. Tlie most distant of the batteries on Tybei^ Lland was 3.400 yards 
from the fort, and the nearest 1.G50. Modem sieg^guns enn be cfFeetlve at a dozen miles. Modem Geld artillery h 
effective range of 6,000 yanls. In the Civil War the greatest effeeUve range ot field artillery was alwiul i.500 yanU. with riHi-<l t 
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arsenals available for issue had been increased to three-quarters 
of a million. 

The introduction of breech-loaders for the military service 
throughout was now very generally recommended. The suc- 
cess of the Spencer, the Sharp, and some other types of re- 
peaters had brought them prominently to notice. The great 
objections to the breech-loading small arm, in addition to that 
heretofore mentioned, were that these pieces were heavier than 
the muzzle-loaders, did not shoot as accurately, were more ex- 
jjensive, and more liable to get out of repair. Besides, damp- 
ness penetrated between the barrel and the breech; there was 
greater risk of bursting; the cartridges were troublesome to 
make and expensive to buy; the ammunition was heavier, and 
the projecting pin of the cartridge, then thought a necessity, 
was liable to cause an explosion by being accidentally struck. 

When the war closed, the activities of the Ordnance De- 
partment were at their height. Forty-three million one hun- 
dred and twelve thousand dollars were spent during the last 
year, and the main efforts were directed toward providing the 
same types of materiel that had theretofore been supplied. 
The manufacture of arms at the national armories was reduced 
as rapidly as consistent with the economic interests of the Gov- 
ernment. With a view to changing the old muzzle-loaders 
to breech-loaders, extensive experiments were made, but had 
not, by that time, produced any satisfactory results. The Sec- 
retary of War recognized that the importance of the matter 
demanded that time be taken in reaching a decision, and in- 
sisted that no model which had defects of well-known character 
be accepted. The department had permitted about five thou- 
sand of the Springfields to be altered to suit a plan tentatively 
adopted, and these rifles were issued to troops, but at the time 
of the cessation of hostilities these were still undergoing tests, 
and the plan had not been found satisfactorj'. 

There were one million Springfields on hand in the armor- 
ies, and about one-half million captured muskets of domestic 
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MrfLELLAN'S GL'XS AND GUNNERS READY TO LEA^T, YORKTOWN 



TIus photograph of Ma.y, 188«, shows artillery that nccompunipil McClellan to the Peninsula, pnrkeil neur the lower wharf at Yiirktown 
after the Contederatta evacuated tint city. The masts of the transports, upon which the pieees are t o he loadeil, rise in the bapkgniund. 
On the shore stand the serried ranks of the Parrott guna. In the foreground are Hie little Coehom mortars, of short tanRe. Iiul accurate. 
When the Array of the Potomac cmharked rairly in April, 18B2. fifty-two batteries of MD guns went with that force Later Franklin's 
division of McDowell's Corps joined McClellan with four hattcries of twenty-two guns, and, a few days before the battle of Mechanics- 
ville, McCall's division of McDowell's Corps joined with an equal number of batteries and guns. This made a grand total of sixty 
field batteries, or 353 guns, with the Federal forces. In the background is part of a wagon train beginning to load the vessels. 
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and foreign make. All the latter were being sold as fast as 
suitable prices could be obtained, and ordnance stores of a per- 
ishable nature were also being disposed of. 

All the Southern arsenals that had been in the hands of 
the Confederate forces were reoccupied by the Union authori- 
ties, except that at Fayetteville, Nortli Carolina, which had 
been destroyed. The Confederates also had a powder-mill at 
Augusta, Georgia, and a laboratory and an unfinished armory 
at Macon, Georgia. These had been captured, and were occu- 
pied by the Fe<leral Ordnance Department. 

The evident importance of arming permanent fortifications 
as fast as they were built, required the construction of cannon 
and carriages for that purpose as far as the appropriations 
would permit. Tlie construction of the forts had proceeded 
faster than the equipment of them, on account of the difficulty 
in finding suitable cannon to meet the increasingly exacting 
conditions of warfare. Wooden carriages had been used for 
many sea-coast guns, but the increased size and power of these 
weapons had surpassed the strength of the old carriages, and 
at the close of the war the Ordnance Department was con- 
fronted with the problem of replacing all tlie old carriages and 
making iron carriages for the guns then in process of construc- 
tion. Cast-iron smooth-bore cannon of tlie largest caliber had 
been found entirely practicable. The rifled guns had not 
proved as efficient, however. Up to that time no rifled guns 
had been built that woidd fulfil all the requirements of service, 
and many ordnance experts had concluded that the type was 
impracticable. Wrought-iron guns had been tried and found 
to be failures, and it was decided that no more of them would 
be bought or made. 

Experiments that were carried on at Fort Monroe to test 
the power and endurance of 8- and 10-inch rifled guns of cast 
iron, made by the department, were, however, highly satisfac- 
tory, and warranted the belief that cast-iron guns of these 
calibers might be introduced into the service with safety and 






I' Sattery B of the I^rst, Uniti^ StiL tea Artillery became kao\tn na " Henry's Battery" from the name of its young c»miiiiUiili.T, lii'uteuunt 
Guy V. Henry (ttfterwarcinbrigiuiicr-general: later atiU « conspiiruous figure in theSpanisli-Ammcan War). It took part in theiie^ 
uprmtions against Fortu Wngner and Gregg on Morris Island, and against Sumter and CharlestoD, from July to September. 1S63. 
Bronze had been adopted us a standard metal for field guna in IS41, and niany of the Geld iMtltiTiPS were equipiied with bronze 12- 
poimder nuiHiitvns, The metal proved loo soft tu stand the additional wear on rifled gims. however, and it was Uien Found that 
wrought iron served the purpose liest. Later forged steel proved more satisfactory for bree<!h Iiuiders. 
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N.U'OLEUN GLN IN RATTERY NO. i, PX)RT WHIPPLE 

The lush, waving grass b<^alltifIl» this L'nlun furt, one uF the finest examples of furtific&tion near Wa^hingtim. The pieces 
ot onlnsnce are in Bplendid cundition. Tlic men at the guns are soldierly but easy in their attitudes. They are evicicntly 
wdl-iirillrd tn«ws. The forkcU prnnant uf tiic ortiili'ry flins ilefiaDtly above the parapet. But there ore no longer say Con- 
federates to defy. Th<? nation ia ugain under one Aug, as fiimier Confederate leaders proved by leading I'luou troops to victory in ISSS. 
Fort Whipple was a niilo and a hidt southwi-st iil the Virginia end of the .Aqueduct liridge. It wiis a "scnu-permiuient" field wurk. 
completely dosed, hating empliicenieuts tor forty-one heai-j- gnus. The gun in the foreground is a l£-pouuder smooth-bore, a Napo- 
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KFENSES OK WASHINGTON 



Icon. During four yean it luu bcrn carefully oili^, ita yawning muzKlc has been swabbed uut with care, ontj a cane haa been put over 
it to kcrp il trum niatittg in foul weather. In the case of larger gum. the muzzles were stoppi!d up with lampious. Now the rust may 
oonie, and cobwebs may form over the muMle, fi)r nearly fifty years have passed and Americans have fought side by side, but never 
ngain against each other. As splendidly as the Confederates fought, as nobly as they bore Ihemselvea during the Civil War, still more 
splendid, still more noble has been their liraring since under the common flog. Nothing could add more luster to their fame than the 
pride and lUgnity «ith which they not only nrceptcil the reunion of the parted nation, but have since rejoiced In it and fought for it. 
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advantage. A 12-inch rifle was also under test, and had been 
fired, by the time the war dosed, three hundred and ninety 
times, with a charge of powder weighing fifty-five pounds, and 
tlirowing a 600-pound projectile. This was almost con- 
clusive in favor of the gun. Some of the large Parrott rifles 
used in the siege of Charleston showed remarkable endurance 
— one of them, a 4.2-inch 30-pourider having fired four thou- 
sand six hundred and six rounds before bursting. 

After the great pressure of war was over, the department 
undertook the duties of cleaning, repairing, preserving, and 
storing the tremendous quantities of war materiel that had 
accumulated. Kire-proof warehouses were amstnicted at 
Watervliet, Frankfort, and Allegheny arsenals, three great 
magazines were constructed at St. I^ouis Arsenal. an<l one each 
at Washington and Uenicia arsenals. The Harper's Ferr\' 
Armor}' had suffered so much in the stress of war that it was 
ui bad repair, and was abandoned. At the Springfield Armory, 
the work was confined to cleaning, repairing, and storing the 
small arms used during the conflict, and to making prepara- 
tions for the conversion of the old Springfield muskets, the 
best in the world of their kind, into rifled breech-loaders, the 
new type which tlic experience of Mar had brought into being. 

France had sent an army into Mexico. The United States 
declared this a violation of the Monroe Doctrine, and the issue 
was doubtful. The Ordnance Department expected further 
trouble, but was fully prepared for it. The able officers of 
the department and the devoted personnel under their direc- 
tion had made an institution unsurpassed in history. Be it for 
peace or war, no concern was felt for the outcome, for arms, 
equipments, and miscellaneous stores for nearly two million 
men were ready for issue, or already in the hands of trnnps. 
This was the net result of the great labors of the men of the 
department. But France realized the power of the United 
States, withdrew her forces from the support of Maximilian, 
and the crisis was past. 
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EARLY CONFEDERATE ORDNANCE — WHAT REMAINED IN 1863 OF THE 
FAMOrS "floating battery" that aided the south CARO- 
LINIANS TO DRIVE ANDERSON AND HIS MEN OUT OF 8UMTEU IN 1861 
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THE ORDNANCE OF THE 
CONFEDERACY 

By J. W. Mallet 

I.ictifrtiaiil-Colorifl, Cotifedtrate Stiilcn Army, and Superhiletulent of the 

Onlitunce I jiboratorkx iif the Conjeihrute Stales 

And O. E. Hunt 

Captiiiii, Unitttl SUtieti Ann/j 

AT the beginning of the Civil \Var tlie Confederate States 
had very few improved small arms, no powder-mills of 
any importance, very few modern cannon, and only tiie small 
arsenals that had been captured from the Federal Government. 
These were at Charleston, Au^ista, Mount Vernon (Ala- 
bama), Baton Rouge, and Apalachicola. The machinery that 
was taken from Harper's Feriy Armory after its abandon- 
ment hy the Federals was removed to Richmond, Virginia, and 
Fayetteville, North Carolina, where it was set up and operated. 
There were some State armories containing a few small arms 
and a few old pieces of heavy ordnance. There was scarcely 
any gimpowder except about sixty thousand pounds of old 
cannon-powder at Norfolk. There was almost an entire lack 
of other ordnance stores — no saddles and bridles, no artillery 
harness, no accouterments, and very few of the minor articles 
required for the equipment of an army. There was a consider 
able immber of heavy sea-eoa.st guns at the fortified seaports, 
and others were seized on board men-of-war at Norfolk and 
among the stores of the Norfolk Navy- Yard. The supph of 
field-pieces amounted to abnost nothing. The States owned a 
few modern guns, but the most of those on hand were old iron 
guns, used in the war of 1812-15. 
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ia-p..unil.T 
hruiiEL- field-guns in Ibc top 
[iliutiittrapli wcrv nuulc by 
U- PImT Frerca b Pnris. 
Tlu-y neighwi 1,«(K1 puunila 
mill firrd a prujeotilF weigh- 
ill): i,',}^ potauls n-ith t. 
<-\,,in!<- iif aljpounds 111 pow- 
>'■' r 'I'lie SouUicth output 
".I- liirtn-, rrf Ihf bronze 1*- 
piiiiiiilen knuwn as Niipolp- 
oiu, Durineisaiand ISfrl. 
ni> loss than 1 1 of lb«L' were 
iiianiiruoluml at tlir Ail- 
luisUk Brsoial under tbc di- 
riflitin uf Gmprul Gnirge 
W Rains of the Cnfi-dfr- 
iili' iininimir »ervier. lu 
llii' hiwcr phnlograph is un 

• lid i-iui-Inm Coliimbiiid. 
strenirtlicnwJ at the Tred- 

.■K"r Iron Works «,l Rich- 
iimnd. Iiy llic uddition of 
iron iMUidi, after llie inan- 
ni'r of Ihf llrooke heavy ar- 
lillery invented by JoJm M. 
Brooke, fonnerly of the 
I'nilcd Stales navy, the de- 
signer of the ironclad I'ir- 
((inia— lielttr known lu the 
Mrrrimaf. Tin- gun in the 
inid.Ue of the second photo- 
gTHph is H tiglit Rrooke rifle 
— a S-ineh gun. Ita length 
wiLH about seventy inchisi, 
the dinmel«r of th<! barrel 
lit the muxxle was eleven 
inelies. and the piece nei ghed 
nearly »X1 pounds. The 
weight of the projectile was 
tm pounds with a powder 
c'hnrge of one pound. The 
maximum effect! vi- rangi' 
al these guna was 3,5tMl 
yurds, and the time of ftighl 
fifleen seeonds, with an 
elevation of fifteen d.^gnivs. 
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In the arsenals captured from the Federals, there were 
about one hundred and twenty thousand muskets of old types, 
and twelve thousand to fifteen thousand rifles. In addition 
to these, the States had a few muskets, bringing the total avail- 
able supply of small arms for infantry up to about one hundred 
and fifty thousand. With this handicap, the States entered the 
greatest war in American history. President Jefferson Davis 
said that " it soon became evident to all that the South had 
gone to war without counting the cost." 

At first, all the ordnance and ordnance supplies of the 
United States in the Southern arsenals and armories were 
claimed by the States in which they were found. This caused 
no little delay in the acquisition of necessarj' ordnance stores 
by the Confederate Government, due to tlie necessity for nego- 
tiating for their transfer. The first steps toward provision for 
ordnance needs were taken while the Government was still at 
Montgomery, Alabama. An Ordnance Department was or- 
ganized. Colonel Josiah Gorgas, a graduate of the Unitetl 
States Military Academy in the class of 1841, was appointed 
chief of ordnance about the end of February, 1861. The de- 
partment immediately sent out purchasing-ofiicers. Of these. 
Commander Raphael Semmes (afterward Admiral Semmes) 
was sent to New York, where, for a few weeks, he was able to 
buy ordnance stores in considerable quantity and ship them to 
the South; and Colonel Caleb Iluse was soon afterward sent to 
London to act as general purchasing-agent in England and 
on the European continent. He remained on this duty 
throughout the war, and did invaluable service to the Confed- 
erate cause. 

The seat of the Confederate Government having been 
moved to Rielmiond, Colonel Gorgas there proceeded to organ- 
ize the center of activity of the Ordnance Department. There 
were four main sources of supply: arms on hand at the be- 
' ginning of the war, those captured from the United States, 
those manufactured in the Confederacy, and those imported 




GUNS JUST SEIZED BY CONFEDERATED- 1861 



The photoffrnph of the cuaaotKrrs in thdr hickory flhirta. and the lonfi line of cannDii, was taken by J, D. Eilwanlj of tiew Orleana. 
Thia i> one of thB Confcderatr sanH-hog botterira hcuring on Fort Rdinw. The Northern nHininiKttalion not only tnilwl to take steps 
at the outset nf the war to protert the great nB\7F'-yar(I at Norfolk, but it also aiirrenderrd that at Pensacolu. Tlie fnmier ctnild have 
been retained had the incoming administration arted more promptly. With the loss of these two fcrra.t eslaiilistimenla to the I'nion 
went some Ihciusands ot camion which aided immenaeiy to arm the Southern batteries. This was one more source frum which the 
ConJederacy swured her guns. All ul the big guns in the coastwise torts r-vrv old-time Columhiads plac«) Lhcre in 1856, 




from abroad. The principal dependence at first was necessar- 
ily on the importations. 

An officer was detailed in special charge of the latter serv- 
ice, and agencies were established at Bermuda, Nassau, and at 
Havana. A number of swift steamers were bought, and, after 
the blockade was established, tliese did valiant service in block- 
ade running. Wilmington and Charleston were the principal 
ports of entry from which cotton was shipped in exchange 
for the greatly needed ordnance supplies. This trade was so 
essential to the existence of the Confederate Government, be- 
fore the domestic supply of ordnance became approximately ad- 
equate, that vigorous eff'orts were made by all concerned to 
keep the channel open. 

The arms on hand at the beginning of the war came for- 
ward chiefly in the organizations of the men who first volun- 
teered. These were equipped, as far as possible, by the States 
from which the regiments came. In response to a call for pri- 
vate arms, many thousand shotguns and old sporting-rifles 
were turned in, and served, to some extent, to satisfy the im- 
patience of men eager to take the field until better provision 
could be made for them, or they provided for themselves on 
some of the battlefields in the early part of the war. 

Of those captured from the United States, the number 
obtained from arsenals and armories at the opening of the 
confiict has been noted, and, in addition to tliese, tliere were the 
quantities being constantly turned in from numerous actions 
in the field. In the summer of 1862, after the Seven Days' Bat- 
tles around Riclimond and the second battle of Manassas, men 
were detailed to collect arms from the field and turn them in. 
Thereby, several thousand Springfield rifles were added to the 
small supply. When General Jackson captured Harper's 
Ferry, in 1862, the arms of the defending force there were also 
added. Such increments greatly augmented the number that 
could be collected from other sources 

The stnngenc\ of the blockade rendered it imperative that 
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Julius A, de Lagnel was 
made captaio of tlic Artil- 
lery Corps oil March 10, 
1861, nnd major of the 
Twentieth Battalion of 
Virginia Artillery, July 3, 
186i. He was appointwl 
l)rigadier-general of the 
pro\'isional Army of the 
Confederate States, April 
15, 1802, but declined the 
appointment. During most 
of hia service he was in 
the ordnance bureau at 
Richmond, \'irginia, ably 
seconding Colonel Gorgas, 




Colonel {later Briga- 
dier-General} Josiah 
Gorgas served as chief 
of ordnance of the 
Confederate States 
Army throughout tlic 
war. He it was who 
sent Colonel (later 
Brigadier - (ieneral) 
George Vf. Rains to 
Augusta to build the 
great powder-plant. 
Facing an apparently' 
insu]>erable difficulty, 
ill the matter of am- 
munition, Rains re- 
sorted to first princi- 
ples by (vllectiiig 200,- 
000 pounds of lead in 
Charleston from win- 
dow-weights, and as 
much more from lead 
pipes in Mobile, thus 
furnishing the South 
essential means of 
prolonging tlie war. 
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every effort be made to increase the domestic manufacture of 
all kinds of ordnance and ordnance stores. In arranging for the 
maiuil'acture of arms and munitions at home, establishments of 
two different kinds were placed in operation: those which were 
intended to I>t' permanent, built and e<iuipj>ed for their special 
purpose and intended to concentrate work on a large scale, and 
those of a more temporary character, capable of yielding 
results in the shortest time, and Intended to meet the immediate 
demands of the war, with such resources as the country then 
afforded. 

The first of the permanent works undertaken was a first- 
class powder-mill, the erection and equipment of which were 
placed in charge of Colonel George W. Rains, of North Caro- 
lina, a graduate of the United States jMilitary Academy in the 
class of I84i2. The mill was placed at Augusta, Georgia, and 
its construction was commenced in September. 1861. The 
plant M-as ready to begin making powder in April. 18G2, and 
continued in successful operation until the end of the war, fur- 
nishing all the gunpowder needed, and of the finest quality. 
Competent critics say of this mill, that, notwithstanding the 
difficulties in the way of its erection and maintenance, it was, 
for its time, one of the most efficient powder-mills in the world. 

Another permanent work erected was a central ordnance 
laboratory for the production of artillery and small-arms am- 
mmiition and miscellaneous articles of ordnance stores. This 
Mas decided nn in September, ISfil, placed in charge of I^ieu- 
ttnant-Colonel J. W. Mallet, and located at Macon, Georgia. 
It was designed to be an elal)orate establishment, esi>eeially 
for the fabrication of percussion -caps, friction-primers, and 
pressed bullets, in addition to heavier ordnance supplies. Spe- 
cial machinery was made in England and shipped, but did not 
reach its destination in time for use. A large instalment in- 
cluding a most powerful pair of engines, had reached Bermuda 
when blockade running practically came to an end, near the 
close of the war, 
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, CONFEDERATE GLN THA'I' RAN THE BUX.'KADE 
RICHMOND 



TlcaidF Uic liume-nmilc p'ns- 
which wrre all niuxxlr-luudera. n 
number of guiu o( various nmkea, 
Whit worth, Armstrong, Jnmes. 
Blaki-lj-. an.l Hotchltiss, wpre 
bniught in through Ihc bi<H.'k«k. 
The gun in this photogruph is a. 
■nmiified U-pmuidiT brwMli-Ioud- 
in« WhilKorth. The breech wiis 
(q>en wlien the picture wns 
t&ken. The brerch mechanism 
was ftdopti^ [mm the British 
Annslmng type and frum tht^ 
French syBttm. In Ihc Arm- 
itrong bns-ch-londing gun tliu 

breech-bluck hiu tiie full screw 
that is sren k'rc. The Item 
taken from the French systi'm 
was the nuuuuT of swinging the 
block back after the screw liiid 
become disengaged. The Inrge 
ring thraugh which the brcrcli- 
block p4issea is hingeil to the 
right side of the breech of the 
. Two Whitworths were stent 




to the Army of Northern \'ir- 
ginia. One of them was used in 
an attempt to knock over Gen- 
eral Henjomin F. Butler's famous 
signal-tower. They had a great 
reputation for range and accu- 
racy of Bre, but beyond the shell- 
ing of distant columns and trains 
proved a disappointmi-nt. The 
length and weight of the gun 
were above the ax'erage. uiakicg 
it difficult to trHnsport. and the 
care and length of time consumed 
in loading and handling im- 
[mirecl its efficiency for (|uiek 
work. TTie cross-section of tliis 
gun was a hexagon with rounded 
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BIUGADIEH-GENERAL 
GABRIEL J. RAINS 

Gabriel J. Rains of North Carolina wasa colonel 
in the infantry corps March 10. I8CI. and was 
appointed brigadier-general September !3d of 
thai yisr. He was in cliarge of the bureau of 
conscription till IK-eember, 1882, and was made 
chief of the torpedo seri-jce June 17. 1B(H. 



rapid, and the projectiles were 
made long. Tlie diameter of the 
bore was i.^5 inches, its length 
104 inches. iU weight 1,092 
pounds, and it lired a 12- 
pound projectile with a usual 
load of 1.T5 pounds of pomler. 




The tliini ostahliNliinent jjrojt-'cted to lie permanent was a 
large central armory. ('(jiiipiH^d with a complete plant of ma- 
chinery for tlie fahrication of small arms, and to which the 
Har|ier's Ferry machinery, which had l>een temporarily in- 
stalled at Richmond ami Fayetteviile, was to he removed. This 
was put in charge of Lientenant-Colonel J. 11. Burton, who 
had gained experience at the factory in Enfield, England. It 
was determined tr) locate this armory at Macon, also. Tlic 
buildings were hegun in 1808, hut they were not so far ad- 
vanced toward completion as the laboratory when the end of 
the war arrested the work. 

As a consequence of the necessity for immediate .supply of 
amis and munitions to enaiile the armies to keep the field, resort 
was had to tenqMirary arsenals and armories — at least tliey 
were designated as " temporary," although they were actually 
j>ermanent, as far as the purj)oses of the war which the Confed- 
eracy wageci was concerned. 

The work was scattered among a number of available 
places throughout the South. Herein entered the problem of 
transportation by rail. The railroads were not very amply 
e<iuip])ed at the outbreak of the war, and were overburdened in 
operation to such an extent that it woidd have been impossible 
to transport material to any single point from great distances, 
or to .secure similar transportation for finished products over 
long lines. It was, moreover, uncertaui how far any one place 
cinild be depended upon as secure from molestation by the foe. 
And there was not time for the removal of the plants from the 
localities in which they were when the Confederacy took pos- 
session of them, and various temporary ordnance works grew 
up about exi,sting foundries, machine-shops, and railroad 
repair-shops, and at the various United States arsenals and 
ordnance depots. The chief localities that were thus utilized 
were Richmond, Virginia; Fayetteviile, North Carolina; 
Charleston, South Carolina; Augusta, Savannah, and Macon, 
Georgia; Nashville and Memphis, Tennessee; Mount Vernon 



'■^ 






CONFEDERAi I ~ 



This rFRiariuible photograph of the encsmpmenl uf Ilii' l\ 

Floridly in IHSS, after thu city wm cvacuuteil by the Confedentes. The compuriaon ia Htriking bctweea the earelesa gurb uf the im 
and the busim-as-liki- small umm stueked and enrripd by the sentry, "Bright muskets" and "lattered uniforms" wrnl lop-lhi 
Soldiers eiiuld be found nil tbrough the cuMipa busily ptihshinR their muskets and their bayonets with wood ashes well moistene 



m; -mall arms in 1861 
U uf New Orleans wm f.iuml in the Majur Chase home in PensacoU. 



THE BOWIE KNIFE- 
CONSIDERED BY THE 
NORTHERN PRESS OF 
•61 AN IMPORTANT 
WEAPON 

An artiele "coneemiug fire- 
arms" puMiflhed in Harper's 
Wtekty of August 2. 186L 
■latca that "tlie bowie knife ia 
usually from ten to fifteen 
inehes in length, nith a blade 
aliout two inches wide. It is 
sud to owe its invention to an 
accident whieh oecurred lo 
Colonel BowHe during a lial- 
tle with the Mexieana: be 
broke lus sword some fifteen 
indies from the hilt, and after- 
ward used the weapon thus 
broken as a knife in hand-to- 
hand fights. This is a moat 
formidable weapon, and is 
commonly in use in the West 
and Southwest." As much 
space is devoted to the de- 
scription of the buHiu kiufe 




B» !s given to sii'gc artillery. 
An illustration in the same 
journal for August 31, IBOl, 
shows " Mississippians prac- 
tising with the bowie knife." 
The Mississippians are en- 
gaged in throwing the knives. 
The heavy bhules are seen 
hurtling through the air and 
burying their points in a tree. 
Grasping his bow-ie knife in 
the aliovc photograph stands 
E. Spnttswood BLshop, who 
sturled out as a private, was 
promoted to captain in the 
Twenty-fifth Virginia Cav- 
alry, wounded five times, and 
<'I>-<'ted eoluncl of his regi- 
luent by its officers. Un the 
riwht is David J. CandiU, 
who was transferred from the 
Twenty-fifth to the Tenth 
Kentucky Cavalry, and was 
prumotfd to lieutenant-culo- 
nel of his regiment. He was 
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and Montgomery, Alabama; New Orleans and Baton Rouge, 
Louisiana; Little Rock, Arkansas, and San Antonio, Texas. 
The events of the war soon compelled the abandonment of some 
of these, and from time to time others were added to the list, 
as, for instance, Columbia, South Carolina; Atlanta and Co- 
lumbus, Georgia; Selma, Alabama, and Jackson, Missis- 
sippi. Of these, Atlanta and Selma became most important. 

Heavy artillery at the beginning of the war was manu- 
factured only at Richmond at the Tredegar Iron Works. I^ater 
in the war, excellent heavy artillery was produced at Selma, first 
in conjunction with the naval officers, and later by them alone. 

Field-artillery was made and repaired chiefly at Richmond 

and at Augusta, small arms at Richmond and Fayetteville, caps 

and friction-primers at Richmond and Atlanta, accouterments 

. to a great extent at Macon, while east bullets and small-arms 

cartridges were prepared at almost all of the works. 

After the Federals took possession of the copper mines of 
Tennessee, there was great anxiety as to the future supply of 
copper, both for bronze field-guns and for percussion-caps. 
The casting of bronze guns was immediately stopped, and all 
the available copper was utilized in the manufacture of caps. 
It soon became apparent that the supply would be exhausted 
and the armies rendered powerless unless other sources of sup- 
ply were discovered. No reliance could be placed on the sup- 
ply from abroad, for the blockade was stringent, although large 
orders had been forwarded. Of course, the knowledge of this 
scarcity of copper was kept from the public as much as possi- 
ble. In this emergency, it was concluded to render available, 
if possible, some of the copper turpentine- and apple-brandy- 
stills which were in North and South Carolina in large 
numbers. This work was entrusted to Lieutenant-Colonel 
Leroy Broun, commanding the Richmond Arsenal. 

In spite of the difficulties to be overcome and the con- 
stantly increasing pressure for immediate results, the Confed- 
erate Ordnance Department was able to boast of some useful 
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CONFEDERATE GUNS— PRACTICALLY EVERY TYPE IBED IN THE cmUZED WORLD IN 1865 

whurvpit of MUpplira the iinliuncp m&lcriul was vurinl hiuI inutaKTUuua. The 



In the ii>llcrtiim o( enptured Cuirfederate nrtillcrj' im lli 

at Ridimotul Bwuiting ahipmcnt North in April IS05, might lie 

fouiui pm-liiaUly every type vt gun made and uswl by the 



dviliied nations uf the 
tirely obsolete. The Gr«t 
■oureeg of Conlederote artil- 
lery were the capturiHl navy- 
yards and anicnaU. Pur- 
chasing agents were aeut to 
Eun^ and itome giins were 
imported from abroad. Tliis 
was cvi-ntnally chitki-d by 
the Federal blockade. Olio 
o( the prineipal phms nf 
manufacture wastheTn-ih-- 
pu- Inin Works In Rlrb- 
mond. Lsjge quantitirs <jf 
ordnanee were alio olitjuned 
from all baltlcgruUDcLi i.>f 
the war where the ' nn- 
federates held the firlil I.t . 
time following the buHl' 
Due to these various »oiin.vs 



irld, bmides some patlenu 



wagon in the lorrgruun<l is a tool-wagon, hut oliserre 

wheels. Juat over the lop of this wagon is \-isiblu 
comnlete. nnth the fiflh. nr snBre wheel, i«i the I 










a)M'Kl)l;HATK BRASS IIOUIT/.KRS 



ie.1 
lie limbiT ot the gun. 
■w several brass moun- 
■hi)H-it>*rB appear. 
mtaln artillery must lie 
inriugli to Im- carried iin 
l>acks of pack animaU 
■crssaij'. The huwitar 
I for this purpose was a 
>ri. light 12-pounder. 
inhing**Jponnils. When 
iirriage was used, it was 

i-eli'd one. The prujcc- 
■■■. «ere shrll and case- 
it. and the eharge was 
f a pound of jiowder. 
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cles of other ordnance and ordnance stores. The enormous 
number of pieces of artillery issued were, of course, not all made 
at the arsenal, but had been obtained by manufacture, by pur- 
chase, or by capture. The Richmond Enquirer, on the day 
after tlie evacuation of Richmond, said that, assuming the is- 
sues from the Richmond Arsenal to have been half of all the 
issues to Confederate troops, which was approximately true, 
and that 100,000 of the Federals had been killed, it would ap- 
pear that about 150 pounds of lead and 350 pounds of iron 
were fired for every man killed, and, furthermore, assuming 
that the proportion of killed to wounded was about one to six. 
it would appear that one man was woimdcd for every 200 
pounds fired. These figures exaggerated the form of the old 
belief that it took a man's weight in lead to kill him iu battle. 
Considenng the general lack of previous experience in 
ordnance matters, the personnel of the corps, both at the arse- 
nals and iti the field, desenxd great praise for intelligence, 
zeal, and eflUciency. Many names of officers deserve to be 
remembered. Among the most prominent were Lieutenant- 
Colonels J. H. Burton, .superintendent of armories; T. L. 
Bayne, in charge of the bureau of foreign supplies; I. M. St. 
John, at the head of tlie niter and mining bureau; I-ieutenant- 
Colone] J. W. Mallet, in charge of the Central Laboratory at 
Macon, tieorgia; I-ieutenant-Colonel G. W. Rains, of the 
Augusta powder-mills and Ar.senal; Lieutenant-Colonel Leroy 
Broun, conmianding the Richmond Arsenal; Major 51. H. 
Wright, of the Atlanta Arsenal; Lieutenant-Colonel R. 51. 
Cuyler, of the Macon Arsenal; Major J. A. De l^agnel, of 
Fayetteville; Major J. T. Trezevant, of Charleston Arsenal; 
Ueutenant-Colonel J. L. White, of Selma Arsenal; Lieuten- 
ant-Colonel B. G. Baldwin, chief of ordnance. Army of North- 
ern Virginia; l>ieutenant-Colonel H. Oladowski, chief of 
ordnance, Army of Tennessee, and Major AV, Allen, chief 
ordnance officer. Second Corps, Army of Northern Virginia. 



AMMUNITION 
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THE SEA COAST 

MORTAHS 

Tlicae DuiuLlea, fillip 
with (■!i))lusLve. anil 
trailing a fiery fiue. 
shrieked like lost auuLs 
in their flight, tliat 
covered nearly two and 
& half mlirs fnim the 
ga^ilag mouths of the 
tremendous mortars 
looking like huge hull- 
frogs with their muiile 
■aticm ot fortJ-Gve 
degrees. The shells 
n in thin photograph 







show Uie larger I 
where tiie time fuse 
iMis insertfd. and the 

iililid thu gunners t<i 
lN.Jidle ihem with i 
-'irt (if pinrers eurried 
l.y t«-o men. The 
iiiiprtiira were manned 
hy the famous Fu^ 
< 'onneelicut Hen 
Arlitlery. prominent 



from 



the 

rtilnsuU to tlie 
■tcrshurg Cjim[Biign. 

1- Herraiidn Hundred 
\rs in mm, also at 
irt Fisher. 



THE AMMUNITION USED IN THE WAR 

By O. E. Hunt 

Captain, United States Army 



UNTIL the middle of the nineteenth century there was 
but little improvement in cannon or gunpowder. One 
reason for this was that bronze and iron were used for making 
guns, and these metals could not withstand the exceedingly 
great pressures of heavy charges of powder unless the cannon 
were cast so large as to be unmanageable. Xo scientific treat- 
ment of the subject of gun-strains had been attempted pre- 
vious to this time, because it was assumed that all the powder 
in a charge was converted instantaneously into gas. 

Powder and ball for small arms were originally carried 
loose and separately. Gusta\'us Adolphus, King of Sweden, 
first made an improvement by providing separate receptacles 
for each powder charge; these were called cartridges (Ijatin 
carta, or cimrta) from their paper envelopes. He subsequently 
combined the projectile with the powder in the ])aper wrapper, 
and this, until about 1865, formed the principal small-arms 
ammunition. 

However, not all of the ammunition used in the Civil 
War was prepared in this form, and from the fact that pow- 
der and ball were carried separately ai-ose the danger of inad- 
vertently loading the piece with more than one charge at a 
time. Even in the use of the two in one package, inasmuch 
as there was usually nothing to prevent the reloading of the 
gun before the previous cartridge had been fired, there still 
remained this danger. As a consequence, it was reported that 
nearly half of the muskets abandoned on the field of Gettys- 
burg were found to contain more than one load, and some of 






AMMIMTION IN FEDERAL FORT No ». ATLANTA 



While Shemum rested his 
■aldien before their mareh 



to the s 



, this 



taken o( FeilenJ Fort No. 
0, looking uartliweat toward 
Forls N'<B. S an J 7 at At- 
luato. Ba^ of ciur^'S fi>r 
the li-pounders in thi' vui- 
ttraaures are nuigcd nloiii: 
tlie pampct in eq>os«l ["i-i- 
tiona that they never «..iil.| 
have occupied it thei>' li.nl 
n-mained any danger c! mi 
assault. The bags t^rr 
marked "1! Fdr. M.-li 1 
1857." Thi-sc were for tli.- 
brass Xapoleons, thr.' nu--[ 
papular Kunn for fielrl-iirlll 
lery during the war. In i !  
lower photograph of '   ' 
federale works near l\<.- 
Iiurg appear boxes in i' i 
the cHTtridges for HHv 
been sentHl out. Evidiuil,>, 




they have been liautily 

rip|>e<l open and eant asitle. 

On the furtlier (xix, lying 

upside down, are the words 

" liall cBrtridf(es." Beside 

h.' a tew shells for fjehl-giins, 

.'ilthough tlte guns thetn- 

sr'Ki'S have been withdrawn. 

'I'iir [iliologniph waa taken 

i  r these works pa.Med 

 the luuidd of the Fed- 

:U. and the silent wit- 

 - i)f a feverish moment 

1. r fire tell their own 

r TTie order at drill 

..,v-|<«r ™nridsce." Tl.e 

I ml- iif them were usually 

liHi'iL open, especially in 

iii^ii. Atone end of the 

i'triil|(e auae the bullet, 

ii II Ihr powder, and the 

. K-r end was torn open in 

!■ r to free the powder 

i> tiL'u it vraa rammed honie. 



AFTER THE FIRING 





them had three or four. In the excitement, men were obseired 
to load, make a motion mechanically as if to fire the piece, 
fail to notice that it had not been discharged, and then hasten 
to put another load on top of the first. 

The state of the arts required the first breech-loading 
ammunition to be in a paper or cloth package. However, as 
it was impossible to prevent the escape of the gas, the joint 
required for rapid loading was generally placed in front of 
the chamber, from which position the soldier suffered least 
from the discharge. To facilitate loading, the mechanism of 
the gun was so arranged that, the paper or cloth cartridge 
having been broken or bitten open, the bullet acted as a stopper 
to hold the powder in place until the piece was closed. 

The next improvement in ammunition was the introduc- 
tion of the metallic cartridge-case. This was invented in 
France, and was first used by troops in our Civil War.^ It 
contained all the components of the ammunition in a case 
that protected them from the weather, and thus prevented 
the deterioration of the powder. The principal purpose of the 
ease, however, has been to act as a gas-check, to prevent tlie 
escape of the gases to the rear and to permit the use of an 
easily operated breech-mechanism. 

Being rigid and of fixed dimensions, the metaUic car- 
tridge was first used extensively in magazine rifles. There 
was, at first, a great objection, however, limiting the use of 
these rifles for military purposes, and that was the rapid con- 
sumption of ammunition, which soon exhausted the supply on 
the person of the soldier. The caliber of tlie guns was large 
and the ammunition heavy; hence only a small amount could 
he carried. 

A fulminate, or firing-composition, has always been re- 
quired for the ignition of the powder, in whatever form it 
has l)een used. For loose powder and for paper or cloth 
cartridges, a percussion-cap, fitted over a vent communicat- 
ing with the powder in the breech of the gun, served the 
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AMMUNITION STORED IN THE W.\SUINGTON ARSENAL— 1W14 

An Fssenliul (aftor in thu winning at pitched, open buttles was a plentiful supply of mnmuiutiun. At Gnincs' Mill, in June. ISdi, the 
Union soldiers found it diffifult lo chwr conrincingiy when tliey hod shot away all their cartridges, and found thcinielvcs ai'paniled 
ition wagons by the faat-swelling Chickahominy. The ammunition train always took preeedeneo on tlir tnnrdi. 




DECEMBER. 1804 



By 1864, the problem of getting ummunition expeditiously to the front had been solved, and there were no more such shortogus as at 
Gaines' Mill. In this pholugruph. the harbur of Hampton Roads swarms with ammunition schooners, transports, coal bargus, tuid 
craft at every sort. The decks of the achoonprs In the foreground are piled high with cartxidge-bojtes. 
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purpose. In the first practicable form of metallic cartridge, the 
composition was placed in the rim which formed the base of 
the cartridge, and which enabled it to be withdrawn after 
discharge — the rim thus sen'ing two purposes. These rim- 
fire cartridges answered very well until the powder charges 
became heavier, when it was discovered that the weakening of 
the metal by folding to make the rim caused it to sheer off 
at the edge of the chamber of the gun, and the copper, of 
which they were made, would expand and render it almost 
impossible to extract the shell. And since the fulminate had 
to be placed entirely around the rim, a greater quantitj- was 
used than necessary' for firing, and the distribution was im- 
perfect, thus causing misfires. A pin-fire cartridge was in- 
vented, but proved unsatisfactorj'. A pin projected from the 
rim and was intended to be struck by the hanmier of the gun; 
but, of course, any object striking it would cause an explosion, 
and it was dangerous. Neither the pin-fire nor the rim-fire 
cartridges could be reloaded. 

On June 25, 1864, the chief of ordnance of the United 
States army reported that among the most important changes 
in firearms evolved from the experience of the war was the 
metallic cartridge-case. Linen had been in use, but copper 
was much superior. The case formed a perfect gas-check; 
it gave the benefit of alloviing a fulminate to be used in the 
case itself, which was an advantage over the former method 
of using a cap; there was a gain of time in that the piece did 
not have to be recapped with each new load ; there was greater 
ease of loading, and the ammunition was waterproof. 

For the field-artillerj- of both services there were supplied 
solid shot, case, and shell with time-fuses and with percussion- 
fuses. Solid shot were designed for destroying the hea^-y walls 
of fortifications, or for some similar purpose, but were used 
also in the field. The other forms of ammunition were used 
against troops Case was of two kinds — canister which sepa- 
rated at the muzzle of the p ece m consequence of the shock 






CONFEDERATE AM >aiNrnoN— SOLID SHOT AND A CHARGE OF GRAPE 



This vii-w u[ the Coofeilerate works at Yorktowo, in 18Q2, shoWB an 11-inrh Dahlgrcn imooth-bore n&val gun. Several of these were 
I talcen from the Norfolk Navy- Yard. On the ground is a solid shot and a charge of grape. Grape-shot conststed of a number of small pro- 
I jectiles secured together by a series of iron plates containing holis! in which the shot is htld. In addition to the common ciut-iron shells 
I not intended to pierce iron, forged steel shells were used. In the days of smooth-bore guns, bar shot, chain shot, grape-shot, hot shot. 

MhtKpnel and caniater were in use. Shrapnel are shaped like shell, but have thinner walla and are filled with lead or iron balls. .\ small 
, bursting-rharge brcakii up the eaiie in the air lUiJ the Iinlls scatter like shot from B shotgun. In cainister the balli. brger tlum those 

in shrapnel, are sunk in soft wood ilisks piled up tu funn a cylinder and the whole <-OTOrcd with a tin case; or, in small ciUibtrs. the bulls 

Mc simply pushed in sawdust and enilosed In a cylindrical tin oue. Grapi'. shrapnel and canialcr ivi-re all three known iis ea.s<>shol. 
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of discharge, and shrapnel, which separated at a distance, due 
to the presence of a bursting charge which scattered the con- 
tents of the receptacle. 

The shell was a hollow projectile, containing also a burst- 
ing charge, intended for destructive effect at a distance. One 
of its principal purposes was in the destruction of walls of 
masonry and other solid construction. By using percussion- 
fuses the shell would penetrate, and then burst, opening out 
a breach; and by the addition of further shots in the same 
place, an opening could be made through which assaulting 
troops could pass. 

The ammunition used by the Federal siege-artiller\' was 
of prime importance in the conduct of the war. The siege- 
guns consisted of mortars, smooth-bore guns, and rifles. All 
the ammunition recei%'ed preliniinan.' tests at the factories, and 
a great portion of it also by target practice in the defenses of 
AVashington. The records of this practice were the most com- 
plete ever compiled regarding artiller\' ammunition, and cov- 
ered all features of the firing; therefore, when it was issued 
to the troops in the field, they were informed of the proper 
results to be expected, as far as the target practice could be 
simulated to field firing. Experiments were also made at 
Washington with the Confederate ammunition that had been 
captured, and certain of the features of that ammunition re- 
ceived very favorable notice from the Federal ordnance officers. 

The mortars were designed to throw a shell containing a 
bursting charge, and carrying either a time-fuse or a percus- 
sion-fuse. The time-fuse was ignited by the propelling charge. 
Itefore leaving the gun. At times this fuse was uncertain in 
its action, as it would become extinguished during flight or 
m\ striking, and the bursting charge, which was intended to 
t,'«use the damage, would not explode. The percussion-fuse 
Wfts not ignited by the propelling charge in the mortar, but 
itkntained a fulminate that was ignited by a plunger of some 
(kciWTtption which mo^-ed when the shell was fired or when it 
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SHELLS IN PORT PITNAM. SOUTH CAROLINA 



PROJECTILES IN THE SEA-COAST 
FORTS 

The guns of the parapet of Fort Putnam were 
siege guns of heavy caliber. SheUs with metal 
runs mode soft to take the grooves of the rifling 
are stacked up in the foreground. The projec- 
tiles Ijy the chassis in Battery Magruder were 8.5- 
indj Armstrong rifle-shot, which could be used as 
shell or solid shot at pleasure. They had a cavity 
for Uic insertion of a bursting charge, which, with 
its percussion-fuse, was not inserted unless it was 
desired to fire the jirojectile against advancing 




PROJECTILES IN MAGRIDER BATTERY. VORKIXIWN LNTERIOR Ol' KXJRT JOHNSON. MORRIS ISLAM* 

troops as shell. These had a terrific effect, bursting 
at times into more than 200 pieces. The view of 
Fort Johnson reveals both spherical solid shot and 
oblong shell. The latter are shghtly hollowed out 
at the base, in order to secure a better distribution 
of the gases generated when the pieces were dis- 
diarged. The stack of projectiles around the 
two 100-pounder Parrott gims in the lower view 
of Fort Putnam are for these rifles. Their weight 
was eighty-six pounds — although the guns were 
known as lOO-pounders^ — and the powder charge 
was ten jwunds. The projectile for the 3-incli 
field-gun on the top of the parapet weighed ten 
pound.1, and the powder charge was one pound. 
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struck, thereby communicating the flame to the bursting charge. 
Of course, these were ni>t alwavs sure. 

Whether the one {)!■ the other form of fuse was used, de- 
pended on the purpose of the firing. If against troops, it was 
desirable to cause the shell to burst in their mi<lst, and not to 
allow it to penetrate the ground. If desired for the destruc- 
tion of earthworks or magazines, it had to be exploded after 
tlic penetration. In the former case the time-fuse, and in the 
latter the pereussion-fuse was used. 

At Fort Scott, near Washington, in October, 186;j, an 
experiment was tried to test the value of spherical case-sliot 
when fired from mortars. The 10-iiich shell was filled with 
12-pound canister-shot, and the bursting charge was loose. 
The capacity of the shell was thirty-eight of that size balls, 
but twent>'-seven only were used. They were Inserted tlirough 
the fuse-hole, and two and a half ]>ounds of bursting powder 
placed on top of them. Tlie shell weighed ninety [Kiunds and 
each of the balls forty-three hundredths of a pound, making 
a total weight of about one hundred and foiu- pounds. A 
charge of one pound six mmces of mortar-powder gave a 
range of eight hundred yards with a time of flight of thirteen 
seconds. 

The experiments showed that the fragments scattered a 
great deal and the halls had ample power to kill. Tliey pene- 
trated the ground from three to seven inches in a turf where, 
when thrown by a man with his whole strength, they entered 
less than one inch. A little calculation showed that the veloc- 
ity must have been over two hundred feet per second, and as 
the projectiles weighed iiearly half a pound each, there uas 
easily suflicient force to disable a man or a beast. Tbt jiiac 
ticability of the shot having been fully determined, a field tri il 
was given which proved conclusive. 

The projectile was used in the battle of the Petersburg 
mine, where General Hunt's onlers for the artillery were to 
use every exertion to quiet the batteries of the foe bearing on 
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the point of assault. A batten' of 10-inch mortars was placed 
near the subsequent location of Fort Rice, and directed its fire, 
at a range of eight hundred yards, upon a salient batten,- of 
the Confederates, from which much trouble was anticipated. 
Not a shot was fired from the Confederate batter>' after its 
range was obtained, and from information received afterward 
from a Southern officer, it was found that the men could not 
remain at their guns after the showers of "balls began falling, 
ever\- thirty seconds, around them. 

The ordinarj' mortar-shell was the one used largely in 
all the operations. At Yorktowii, the Confederates had an 
8-inch mortar with which they did rather indifferent shooting, 
but the moral effect on the Federal soldiers of the screeching 
shells was great. Accordingly, the Federals thereafter paid 
close attention to the training of men for the use of a similar 
type of mortar, and at Petersburg there was a good opportu- 
nity to reply in kind. The Confederate gunners, now feeling 
the effect of the fire from the other side, and having for a time 
no bombproofs in which to take shelter, were appalled by the 
sudden opening of the Federal mortars. The lines were so 
near together that the soldiers were under the necessity of 
keeping their works closely guarded to prevent their being 
taken by assault, and the moral effect was verj' depressing. 
One case is related of a Confederate soldier having been blown 
entirely over the parapet of the work by the explosion of one 
of the Federal 8-inch mortar-sheils, and his body lay out of 
reach of his friends, who were compelled to keep under cover 
by the Federal sharpshooters. 

As soon as the Confederates could place mortars in posi- 
tion at Petersburg, they opened on the besiegers, and there- 
after the fire was severe. The Federal expenditure of mortar 
ammunition was over forty thousand rounds, and that of the 
Confederates was estimated to have been not much less. 

The incident of the so-called " Petersburg Express," when 
the Federals mounted a 13-inch sea-coast mortar on a railroad 
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This phot ofjraph was taken the day the new flap of the Confederate States of America was th^o'ft^l to the breeze 
on top of Lil)by prison. The entire supply of gunpowder in the Confederacy at the beginning of the conflict 
was scarcely suffi<'ient for one month of active operations, Not a pouud was being made throngliout its 
limits. The comparatively small amount captured at the Norfolk na\y-yard, with that on hand from other 
sources, was promptly distributed to tlie army gathering on tile Potomac, to Richmond, Yorktown.Pensacola, 
Mobile, and New Orleans. Scarcely any remained for the force assembling under the command of General 
Albert Sidney Johnston in Kentucky. In the face of these difficulties. Colonel (later General) George W. 
Rains wa.s given carte blanche to take charge of the manufacture of gunj>owder. He established immense 
works in Augusta, Georgia. So extensive were they that at no time after their completion were they worked 
to their full capacity. They were never run at night. They satisfied in little more than two days the urgent 
call of General Ri|»ley at Charleston for cannon -powder, to replace the twenty-two thousand pounds con- 
sumed during tlje action with the iron-clad fleet. The Richmond laboratorj- made 73,000,000 cartridges 
in three and a half years, nearly as much as the others in the Confederate States combined. 
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platform car, was very impressive for the Confederates. The 
car was moved within easy range of the Confederate works, 
and halted at a cun'e in the track, so that, by moving it a 
few feet either way, the direction of fire could be changed. 
Much apprehension was excited in the defenders' works by 
the huge missiles, and observers reported that one of the shells, 
on explosion, threw a Confederate field-gun and carriage above 
the parapet of the works. The range was about thirty-six 
hundred yards. 

Although the first really successful application of rifled 
cannon to warfare occurred in the Italian campaign of Na- 
poleon III, in 1859, the problem of a projectile that would 
satisfactorily take the rifling of the gun had not been solved, 
and up to the outbreak of the Civil War in America the em- 
ployment of such guns was, on this account, an uncertain 
undertaking. During the years from 1861 to 1865, there was 
continual trouble in flnding a projectile that would t^ke the 
rifling successfully without injury to the gun, but develop- 
ments were such during the war that, at its close, the problem 
consisted principally in deciding between the various types of 
projectiles. Both belligerents devoted much time to the solu- 
tion of these difficulties. Many inventions had temporary 
vogue, and then gradually were laid aside, so that even expe- 
rienced ordnance officers could not, at the close of the conflict, 
tell exactly what the prevailing opinion as to types was at any 
particular date. 

In the Federal service, experience caused the rejection 
of a number of varieties of rifled projectiles. For the siege of 
Petersburg there were used those of Parrott, Schenkl, antl 
Hotchkiss. The first was fired by the Parrott guns, and the 
others by the ordnance guns. Case-shot and shell were used 
with all the systems, and solid shot in the Parrott and Hotch- 
kiss. The guns were also supplied with canister not designed 
to take the rifled motion. 

Observations made throughout the war by the Federal 





REMOVING POWDElt FROM (.'ON'Fp; DERATE TORPEDOES 
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In this pliotograpli is one n! llio stations establi.shpd for oxt,ra<-linn powder from tlie torpedoes dredped up by 
theFrdernl pinhoats in the James. WTien the activities of the Army of the Potomac centered al>out the James 
and the Api>omattox in 1864 and 1865, it became the paramount duty of liie cooperating navy to render the 
torpedo- infested streams safe for the passage of transports and supply vessels. The powder in these channels 
helped to guard Richmond from the Union gimhoats. In the foreground sit two old salts discussing ways and 
means of rendering one of the deadly infernal machines harmless, while all about in this qniet nook lie remains 
of the dreaded submarine menaces that were constantly Iwinj; placetl in the channel by the Confederates. 
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artillery officers, supplemented by data coUected elsewhere, 

showed that the penetrations of the elongated rifled projectiles 
were variable, depending largely on the direction maintained 
by the axis of the projectile. When the axis remained coinci- 
dent with the trajectory or nearly so, tlie penetration exceeded 
that of the round shot of the same weight by al>out one-fourth, 
even at the shortest ranges, though greater charges were used 
for the guns firing the latter shot. Whenever the axis of the 
projectile was turned, as the shghtest obstruction would cause 
it to do, the penetration was greatly reduced. There was a 
noticeable tendency to curve upward after entering an earth 
embankment. The percussion shells, which were designed to 
explode on impact, attained usually about three-fourths of 
their entire penetration before bursting, and time-fuses, pre- 
pared to burn a certain number of seconds after leaving the 
gun, frequently became extinguished on entering the dirt. 

With ordinarj- clay-loam, parai>ets and magazines re- 
quired at least a thickness of sixteen feet to resist the 6.4-inch 
projectile ( 100-pounder) and twelve feet to resist smaller 
calil)ers. In new earth not well settled, those thicknesses had 
to be increased. Karthen parapets of the projier dimensions 
could not he injured greatly by rifled shells of any caliber less 
than ti.i inches, and not permanently by those if the garrison 
were active in repairing the damage. 

The moral effect of tlie sliells as they went shrieking over 
the heads of the troops was frequently great. In describing 
an engagement, a Confederate private soldier said that the 
reports of cannon were incessant and deafening; that at times 
it seemed as if a hundred guns would explode simultaneously, 
and then run off at intervals into splendid file-firing. No 
language could describe its awful grandeur. Ten thousand 
muskets fired in volleys mingled in a great roar of a mighty 
cataract, and it seemed almost as if the earth were being de- 
stroyed by violence. The shells howled hke demons as they 
sailed over the heads of the troops lying close to their impio- 
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vised shelter, and caused the men to crouch into the smallest 
]>ossihle space and wish for the little red cap of the fairy stor}', 
wliicli would make the wearer invisible. 

liut it was the Ilotchkiss shell that made the infernal noise 
which caused the bravest to duck his head. Though no more 
destructive than the others, its mere sound worked on the men's 
nerves, and the moral effect was powerful. The tremendous 
scream of the missile was caused by a ragged edge of lead 
which remained on the shell as it left the gun. \Vhen the light 
was favorable, and with the observer standing behind the gun. 
a peculiar phenomenon was often observed. The projectile 
seemed to gather the atmosphere as it sped along, just as our 
globe carries its atmosphere through space, and this appar- 
ently accounted for the statement that sometimes men were 
killed by the wind of a cannon-ball. 

Hand-grenades were sometimes u.sed with great effect 
wlien the troops were close. The grenade was ignited by the 
act of throwing, and had the peculiar value that, due to the 
arrangement of the fuse, the enemy could not utilize the same 
missile tii throw back. It could be thrown about oTie hundred 
feet, but as the fragments scattered nearly two hundred yards, 
the assailant had to .seek cover himself to prevent injury from 
his own grenade. 

The variety of rifled projectiles used by the Confederates 
was \'ery great. This was due to the fact that their ordnance 
had to be procured from whatever source possible, and the 
differences in amnmnition were, of course, greater than those 
of the guns. About seventy different kinds of projectiles 
were in use at one time. 

One of these devices was a cupped copper jilate, fastened 
to the shell by a screw, and held firm by radial grooves. It 
was used principally for the larger calibers, and took the rifling 
very well. However, one objection to it was that the copper 
plates often became detached and were liable to cause damage 
to troops in front of the gims. 
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CONKEDERATK T(JHPKDOES. SHOT AND WHELI. COU,K( TEi> IN THK CH:\RLESTt>N ARSENAL 



Conind-rndFil turppdiK'N, lu well lu wvitilI diffcDDt kiuiLt uf aliul anil aliotl. niuki; up thr lii-tcrui^iicous Fulln^liiin in tKe ynnl of the 
Charicaton Arsenal. The hnvuh and 3e\'eral piea-a uf the hiigi^ Blakely giin lued in the defense of the rity dm appear. In two j'eara. 
thv powder and ordnance works at Augusta turned out nmong other thingx 1 10 field-gum. moiitly bronze IS-pounder Napoleuna. 1T4 
gun-r&rriages, 115 caiaaona. S43 limbers to field artillery, 81 baiter)' wa^na, 31 traveling for^. 10,S3S powdiT-boxea. 11.811 biixea for 
small-arm ammunition, 73.Sil horaeshora, 12,lt30 poimds of nitric acid. i.itT ounces of ridminikte of mercury, «.45S complete satldlea. 
2.535 single sets of artillery hameos, K,4TT signal rockets, a5,8(HI rounds of fixed ammuiution. IM.Mi artillery nuiridge-bagH, i(N),113 
lime-fuses. 476,807 pfinnds of artillery pr.>jectilrs. -1.580,000 buckshot, *.6a6,0O0 lead balls. 1.000,001) pcrcilasioa cnps, and 10.7«0.000 
cartridges (or flmall-arms. General Rains, who was in charge of these works, was able to supply these n-cords for ItWB and 18(11 only. 
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Another device consisted of making the projectiles of 
wrought iron, with the base cup-shaped like the lead bullet 
for the small arms. There were also systems resembling the 
Federal Parrott projectiles, and a type that had a sabot like 
the Schenkl of the Federal service, except that most of the 
sabots were made of lead. The Whitworth, Hotchkiss, Arm- 
strong, and Blakely types were very effective. 

Lieutenant-Colonel J. W. Mallet, who was in charge 
of the Confederate States Central Laboratory at Macon, 
Georgia, devised a shell having a polyhedral ca\'ity, instead of 
a conical or spherical one, in order to provide for a definite 
number of pieces when it burst. In explanation of liis im- 
provement, CoJonel Wallet said that it obviously was not a 
matter of indifference into what number of pieces the shell 
might separate on bursting; that if the pieces were very small 
the destructive effect of each would be insignificant, while, on 
the other hand, if the pieces were large and few in number, 
the chance of objects in the neighborhood being hit would be 
slight. With the size of the fragments known, in order to 
produce a certain effect, it was clearly desirable that the shell 
should burst into as many pieces of that size as possible, and 
the fragments should be projected as equally as possible in 
all directions about the center of explosion. As ordinary 
shells then made were either spherical or elongated, it was 
almost impossible to tell along which lines the case would 
break, since the interior surface was symmetrical and parallel 
to the exterior. To effect the desired object. Colonel Mallet 
proposed to cast shells with the polyhedral cavity, so that there 
would be certain lines of least resistance, along which the shell 
would be certain to separate. 

Prior to the invention of this device, the efforts to cause 
the shell to burst into equal parts had been confined to the 
" shrapnel shell " and the " segment shell." In both of these 
types the walls of the case were thin, and enclosed a definite 
nimiber of pieces of metal which would scatter as the shell 
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SOI.ED SHOT. MORTAR SHELLS AXD GRAI'K IN RICHMOND RUINS 



In tbb pbolograph piles of solid shot, mortar-sheila, and boxt-s of animimitioii are seen lying amidst the ruins 
of the Tredegar Iron Works. The foreground is t'o\'ered with a luisn-ellaDeous collection of grape and debris. 
The shot held together by two, three, four, and in some cases five plates, are grape. All these missiles, made 
to be hurled in the faces of the advancing Union armies, now lie on the ground, helter-skelter, al their mercy. 
They will never cleave the Virginia air, shrieking their messages of death. The war is over, and every true 
American, South and Nortli, is proud that it was fought so well, glad to he a citizen of the reunited nation, and 
more than happy tiiat no more lives arc to be sacrificed to the preservation of those principles of brotherhood 
and unity which make it the greatest Republic in the world and that such a scene as this will never be repeated. 
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burst. It was a matter of indifference as to how large or how- 
small the pieces of the case became. 

In the use of this new form of shell for the 6-, 12-, 24-, 
and 32-pounders, the cavities were completely filled with pow- 
der. Musket or rifle powder always gave the best results with 
the 6-pounder, and fine-grained cannon powder was suitable 
for the others. 

The Federal artillery paid the Confederate ser\'ice the 
compliment of appreciating the improvements in shells, and 
in 1867, General Henry L. Abbot, of the Corps of Engineers, 
in a report on siege-ordnance used during the war, stated that 
there were two improvements in mortar-shells introduced by the 
Confederates which, in his judgment, should be adopted into 
the United States service. He did not state who was respon- 
sible for the innovations in the Confederate service, but the 
reference was to the shells perfected by Colonel Mallet and 
to the providing of certain mortar-shells with ears, to permit 
greater ease of handling. 

Many failures of the Confederate artillery were attrib- 
uted by their ofiicers to defective ammunition, yet they 
unanimously pronounced the ser\'ice of their Ordnance De- 
partment, which supplied it, to be the best possible under the 
circumstances. To illustrate the difficulties under which the 
department labored, it may be remembered that all the opera- 
tions had to be organized from the foundation. Waste had 
to be prevented, and a system of accounting established. The 
raw troops had no conception of the value of ammunition, and 
fre<]uently it was lost or damaged through neglect. Although 
the Confederate armies were never in condition to use ammu- 
nition as lavishly as the Federals, the supply never failed in 
great emergencies, and no disaster has been attributed to its 
acHrcity; and, in fact, whatever scarcity there was must be 
attriltuted principally to the inability of the army to cam- it, 
and not to the inability of the Ordnance Department to supply 
it in sufficient quantities. 
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CONFEDERATE ABATIS— COLLKCTED AT PETEItSBirRG, TO BE PLAfEU I 
P031TI0N AGAINST GHANT's ATTACK 




ENTRENCHMENTS 
AND FORTIFICATIONS 

Bv O. E. Hlxt 

Captain, I'mted Stales Army 

THE development cf the use of earthworks in war between 
civiUzed nations has been due to the adoption and in- 
erease of power of long-range firearms. The introduction 
of tlie breech -loading rifle, of comparatively recent date, has 
served to give a still greater impetus to the subject of field- 
works for the protection of the forces engaged, and to-day the 
spade is second in importance only to the rifle. " Hasty en- 
trenchments," as they are known by soldiers, were first used 
largely in the American Civil War. 

Even at that time. General Sherman expressed his lielief 
that earthworks, and especially field-works, were destined to 
play a conspicuous part in all future wars, since they enabled 
a force to hold in cheek a superior one for a time, and time 
is a valuable element in all military operations. 

At the beginning of the Civil War. the opinion in the 
Xorth and South was adverse to the use of field-works, for the 
manual labor required to throw them up was thought to detract 
from the dignity of a soldier. The opinion prevailed in some 
(]Uiirters that masked batteries Mere not devices of civilized 
warfai-e; and the epithet of " dirt-diggers " was applied to the 
advocates of entrenchments. Expressions were heard to the 
effect that the difi^erence ought to be settled by " a fair, stand- 
up fight, in the open." 

" Self-preservation " as a law of nature, and " necessity," 
as the mother of invention, soon impressed themselves, however, 
on the officers and men confronting one another in the field— 




HOW THE l'IU\EEH PHOTOGR.\PHER HELPED TO FORTIFY 



The lettering on the wagon curtain, "Photographic Wagon, Engineer Department," explains Iiow the 
problem of preserving the visual teachings of war was solved for the Union Government. Vast strides in 
[)hotogrnphy were being made by the pioneers Brady, Gardner, and Captain Poe. DiagranLS and sketches 
gave place to actual reflections of the engineering problems which were overeome. Here is the first instance 
of field-photography for a war department. This photograph reveals the interior of Union Fort Steadman, 
m front of Petersburg, and its bomb-proof quarters in traverses. On the right is a photographic wagon 
of the Engineer Corps. The attendant i.s taking hi.s ease in its shade. This photographic outfit was main- 
tained for the purj>ose of keeping an official reeord of matters of professional engineering interest, and good 
use was made of it. In Uie West, Captain 0. M. Poe was performing a similar service as chief of photog- 
raphy of the United Slates Engineer Corps. General John Gross Barnard wa.s General Grant's chief of 
engineers in the East. The aceonijianying set of pliotogniplis of fortifications is largely from these sources. 
I»-181 
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tlie first maxim dictating that it was letter to dig dirt than to 
stand nj) and he shot at, and the second quickly pointed tlie 
way to make chrt digging effective. CJreat necessity ami the 
stern exjierience of war drove erroneous notions from the heads 
of the comhatants, and before the conflict had progressed far, 
we find both armies digging trenches without orders, whether 
in tlie ])resence of tlie enemy or not. 

One of the historians of the war has stated that they 
waited neither for orders, dei>loyment of skirmishers, nor even 
for forniution of lines. The standing rule, adopted by com- 
mon consent without a dissenting voice, was that they should 
proceed with this work without waiting for instructions. It 
mattered not that their lines might soon be moved. A little 
labor and effort on the soldiers' part at the opportune time often 
saved a life later. 

It was the good common sense of the troops that led them 
to understand the value of even slight protection. The high 
intelligence of the individual American soldier made it a sim- 
ple matter for him to grasp this fimdamental truth of his own 
accord. He did not need to be educated to it by his officers; 
he knew it by instinct as soon as the enemy began firing at him. 
Nor was the initiative in the matter of seeking both natural and 
artificial protection caused by his knowledge of the art of war. 
Certain features of the art came to him instinctively, and this 
was one of them. 

The Confederates nia<le great use of earthworks, and by 
their aid were able to hold tlie Federals, in superior numbers, 
at half-rifle-shot distance on many hard-fought fields. On 
many occasions they extem|Kirized protection and dug them- 
selves into rifle-pits, hid their artillery in gun-pits and behind 
epaidnients on the flanks of their infantry lines, and thus made 
their positions impregnable. 

The rapidity with wWch adequate protection from rifle 
fire could be obtained by the use of bayonets, tin cups, knives, 
and other parts of the equipment which the soldier always had 
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with him, early became a surprise to everyone; and it did not 
take long to discover that a short additional time and a little 
more work rendered that same pit safe from ordinary direct 
artillery fire. In loose soil, a few minutes sufficed to throw up 
a mound of earth a foot high and fifteen inches in thickness, 
by about two feet in length, for cover against bullets, and this 
was often topped by a knapsack. It was not believed when the 
war broke out that a man could save his life by lying behind* 
such a slight cover, but before the campaign on the Peninsula 
was over, every man of both armies knew it. 

The Confederates threw up works on the field of Manas- 
sas immediately after their vietorj'. The position was well 
chosen and the entrenchments were very well constructed. To 
increase the appearance of strength a number of embrasures 
were filled with "quaker guns," so-called by the Federals — be- 
ing simply logs shaped to resemble cannon and placed in posi- 
tion to deceive the foe. These lines were located and the works 
thrown up, not with the object of assuming the offensive, but 
to hold the advantage they had gained until it should be de- 
cided what further operations should be undertaken. Conse- 
quently, their entrenchments were for defensive purposes only, 
as the quaker guns indicated. 

The Federal plan of campaign having been decided on, 
the information reached the Confederates before the Union 
army was started for the Peninsula, and Manassas was evac- 
uated immediately. The quaker guns were still in position 
when the Federals took possession of the Manassas works. 
When McCleUan arrived on the Peninsula, he found that 
the Confederates were there ahead of him in sufficient force 
to place works across from Yorktown, utilizing, in a large 
measure, the trace of the old Revolutionary works of Lord 
Cornwallis, and strengthening the parapets to fulfil the more 
modem conditions of warfare. The Yorktown works were 
built for the same general purposes as the Manassas lines — 
for defense. And they served the purpose admirably, for 





CLOSER STILL TO THE ATLVNTA FORT 
PICKET FENCES TO STOP SHERMAN'S ATTACK 



Picket fences witli shaped and molded ptiints, dangerous to tiic small Ixiy's breeches in times of peace, ha^'e 
been utilized by the Confederates to delay Sherman's men for that fatal instant which loses many lives to 
a charging line. These seem proportionately as effective as the ckeraux-dc-fruie, in tJie rear — logs pierced 
by sharpened spokes and the elaborate ditches and embankments, and palisades constructed in tlie works 
all about Atlanta. Historians have declared that no clear conception of Sherman's remarkable campaign 
to Atlanta can be had unless the difficnlt character of the eountrj' and the formidable nature of these iirtificinl 
defenses are renicmWrcd. Practically every foot of the way from Ringgold to Atlanta was entrenched. 
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McCIellan's army was delayed a month before the Confeder- 
ates evacuated. 

The preliminary reconnaissances by the Federal engineers 
persuaded McClellan that a regular siege of Yorktown was 
necessary, and accordingly strong works were erected opposite 
those of the Confederates. Emplacements for hea^-j' guns 
and parapets to protect them were pushed to completion. Reg- 
ular siege-works, consisting of " parallels " and " approaches," 
were projected. The Confederates held the position until the 
last moment, and just as fire was about to be opened on them 
they abandoned the lines. By that time the works of defense 
had assumed almost the proportions of a fortress. Enormous 
labor was required to effect this, and, correspondingly, the 
labors of the besiegers were great. The low-lying ground of 
the Peninsula was under water part of the time from the tre- 
mendous rains, and the heavy guns of both armies sank into the 
mud, and it required tremendous exertions to extricate them. 
Yet, without fighting, the purpose of the Confederates was at- 
tained — that of delay; and, while many guns had to be aban- 
doned, the expense was compensated for by the increased prep- 
arations of the main Confederate army. 

But, notwithstanding the lessons in fortification given both 
combatants by these operations, the individual soldier did not 
appreciate, to any great extent, his own responsibility in the 
matter of entrenchments, since these Yorktown works were 
on a large scale and used by the entire masses of men of the 
hostile armies. It was in the campaign to follow that the im- 
portant instruction in the art was to come. 

The progress of the Federals was energetically disputed 
by inferior numbers in field-works at Williamsburg, which was 
not so solidly fortified as Yorktown. A large fort with six 
redoubts barred the road into the town, but, with the flanks 
not well protected, the position could be turned, and the Union 
troops did not wait to undertake a siege. At Mechanics 
ville, Gaines' Mill, Seven Pines, Malvern Hill, and Harrison s 
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FKDRRAL TORTIFKATIONS AT ALLATOONA P.XSS. GEORGIA 

When Shcrmin's nrmy paaspd this point — early in June. 189* — witrenching was becoming a fine art with the American annk's. From 
the battle of New Hupe Church, on May ^th, almost every advaneec line on either nide cntrcnehed itself »a soon as ita position was 
taken up. Nut tn be outdone by their Western comrades, the great armies operating in Virginia also got down and "dug dirt." In 
timber, huge logs were plitcctl in position and covered with earth. Without timber, the parapets wen; often made as much as fifteen 
feet thitk, to stop artillery fire. Even on tlie msrrh the Western armies found time to make gabions of wattles with marvelous celerity. 




THE TYPir.AL HEAD-LOG WITH SKIDS— SHERMAN'S DEFENSE BEFORK ATLANTA 

If a sh(-11 drovt' bock one of the head-logs in thia photograph, it might crush anil maim the soliliers in the tri-nches but fur the aki<li 
acrtiss tlic trcnclica. The liead-log wns placed on lop of the ciirlli panipeU witli a space left under the log to permit the men to fire. 
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Landing, the works throwTi up by the Federals were increasingly 

strong, and tlie private soldier gradually learned his own indi- 
vidual responsibility in preparing the earlh-and-log protection. 

In the Seven Days' IJattles, while they were on the defen- 
si\-e, the I'nion troops took advantage of all sorts of protection 
— woihIs, rail fences, trees, irregularities of the ground, and 
houses, but made little use of earthworks. There were so many 
of the other forms of protection and time was so precious that 
earthworks did not figure much in their calculations. 

The last scene of the Peninsula campaign was placed at 
Malvern Hill, and Harrison's I^anding, which was strongly 
fortified. There was thrown up an improvised fortress where, 
after several days of victorious pursuit of the Federals, the Con- 
federates were checked. 

The system of fortifications in this first campaign par- 
alyzed the (tffensive movements on both sides, saving first the 
Confederates and then the Federals probably from total de- 
feat, and proving lieyond doubt that entrenchments of even the 
slightest character gave excellent results in defensive opera- 
tions, but also that they must be constnicted " with a celerity 
that defied the rapid march of the opposing army and with an 
ability and aptitude that enabled a defender to transform an 
entire field of battle into an improvised fortress." 

Yet, despite the experiences of this campaign, the lesson 
was not fixe<l in the minds of the combatants. The former 
schools of military teaching still showed their effects. In the 
campaign between Lee and Pope, in 1802, but little use was 
made <jf field-works, and at Antietam Lee fortified only a part 
of his line, though strictly on the defensive. Hut Antietam 
evidently taught the lesson anew, for we find that same Con- 
federate army at Fredericksburg with lines that defied the 
efforts of tlie assailants as effectually as permanent fortifica- 
tions could have done. 

The manner of construction of these works of hasty en- 
trenchment usually was this: The men, deployed in a line of 





AT MANASSAS 



These are some of the earlieiit Contederatr fortifleatians. The vorks Ketc thrown up on the 6eld of Mannjuns immedi- 
ately «ftpr their victory. The position Was well chosen ami the entrench mcnls very well constructed. As seen iu the 
upper photogruph, the time was iH-ture the soldiera had learued to "dig dirt"; the works are rather thrown up than dug 
down. A liappy cnmhinatioD of the two was later adopted by both the Confederate and Union armies. To incrcAse 
the appearance of strength in tSOl, n number of embrasures Were fiiled with "quaker guns," HP called by the Federals 
cniint of the unwarlike nature of the followers of that faith. These were simply logs shaped to resemble cannon 
d placeil in poaitioD to deeeivc the foe. The end projecting from the fortifications was painted black to make the 
ivption more complete. This was a particularly amusing subterfuge on the part of the ('onfederates. so destitute of 
They hail captured a few pieces at the first bitttle of Mnnussas. but tlieir supply naa still woefully iiiadequiiU'. 
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skirmiiihers, would dig, individuallr, shallow trenches about four 
or five feet by two, with their longest dimension toward the foe, 
an<] throw up the earth in a little mound of a foot or fifteen 
inches in height, on the side toward the opponent. This would 
result in a line of such excavations and mounds, each individu- 
ally constructed and without any communication with its neigh- 
b<)rs. Then the neighbors would dig out the ground between 
them and throw it to the front, thus forming a continuous line 
of carthern parapet; but, if their antagonists were firing, or 
danger was near, it was preferable to deepen the trenches and 
throw up a larger earth protection before joining the individual 
trenches. In the rear of such hasty works, heavier lines often 
were constructed by large forces working with spades. 

Semi -permanent works were used both in the East and 
in the West. Island No. 10, Forts Henry and Donelson, 
and other small works were all of a permanent or semi-perma- 
nent character, having more or less of the scientific touch that 
followed the old school of fortification. But little was known 
in the West of the art of hasty entrenchments for some time. 
At Shiloh, the Federal camps were not entrenched, although 
the foe was known to be somewhere in the vicinity. General 
Sherman said that the reason for the lack of field-works was 
that their construction would have made the new men timid. 
As a matter of fact, the value of them was not realized by any- 
one, except that it was known, of course, that heavy works were 
cajjable of withstanding an attacking body several times the 
strength of the defending force. 

Hut, after Shiloh, Halleck took command and erected 
earthworks nearly every foot of the way from Pittsburg Land- 
ing to Corinth, Mississippi, a distance of at least twenty miles 
and then prepared for a regular siege of the latter place, where 
his army outnumbered that of Beauregard about two to one 
His approach took a month, at the end of which time Beau 
reganl evacuated Corinth without loss. 

This cautious advance marked the first use of 
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A (.ONFEDERATK WATKR HATTKHY THAT OEFKXDKI) VKKSIHRt; 



The nulunil [imifitu- 
tioiu uniund Vioks- 
burg rendered it well- 
lugfa impTcgnable, and 
it was nude raimplete- 
ty so by S. II. Lockclt. 
chief wiginper of the 
defenses under Genemi 
IVmbrrton. Only stnr- 
vation finijly rt.-<liir.'.l 
the bcleagiipri'd fonr 
In two unsuccps'fiit 
assaults thniuands i^r 
Federal soldiers Ht-tr 
shot down. An in- 
stance of the spirit in 
which Americoas fight 
is related by Lieuten- 
ant RlswcII Henry 




CONFEDERATE WORKS BEHIND VICKSBURG 



Mason, vho led lus 
company of the Seven- 
ty-secaad Illinob In- 
fantry into the city. 
The soldiers started in 
with three full days' 
nitions in their haver- 
siu'ks The (taunt and 
hungry Confederates 
lined the road on 
either side. " Hey. 
Yiink. throw us n hanl- 
\>v.\.r lh.\v callfd; or 
"Hey. Yank, chuck ua 

ftTicD Ma-wn's com- 
pany HaIIc*! in the city 
mil a haversack con- 
tained a niursel of food. 
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entrenchments at every halt. In at least two of the great battles 
during the preceding period of the war — Bull Run and Shiloh 
— no entrenchments to speak of had been used. Now, Halleck, 
going to the extreme in the other direction, lost valuable time 
constructing trenches for which a little effort at reconnais- 
sance would have told him there was no use. With such good 
preliminary preparation we should be prepared to see field-for- 
tifications used everywhere more lavishly. And we are not 
disappointed in finding that both parties to the controversy 
had now learned their lesson. 

At Stone's River, or Murfreesboro, the Federals en- 
trenched a part of their extreme left and the Confederates 
their right and center before the battle. On the first day, the 
Federal right was driven back, and during the following night 
the Confederates entrenched practically all of the remainder of 
their line. The net result of the battle was a drawn fight, the 
opponents not daring to attack each other's works seriously. 
A wholesome respect had grown for hasty entrenchments. 
The " dirt-diggers " were coming to the front. 

The defensive warfare carried on to the end by the Con- 
federates in the West placed them most of the time behind 
their temporary or semi-permanent works. All the forts along 
the Mississippi were, necessarily, of the strongest character, as- 
suming the importance of permanent fortifications, armed with 
heavy guns and manned by small permanent garrisons and, 
during Grant's and Banks' campaigns, by larger garrisons, 
pushed in from the field. All of these stronger places had to be 
taken by the process of regular siege. 

When Bragg retired from Murfreesboro, he entrenched 
several lines between that place and Chattanooga, but Rose- 
crans, by consummate strategic skill, turned him out of all of 
them without fighting serious battles. On the battlefield of 
Chickamauga, the infantry and artillery of Thomas' wing of the 
Federal army stood " like a rock " behind entrenchments and 
barricades of earth, fence rails, and logs. Bragg, attacking 




CONSTIIUCTING GABIONS FOR GR.\NT'S ATTAt'K 0\ I'ETEIISBURG 



The basket-like objects in this phutogrnph are gabions. On the top of one row lie aand-bags. The soldier 
is seated on tliree short faseiiics, and in the background are some long faseines on another row of gabions. 
A gabion is a cyUndrical basket with no bottom, which may be pluced in a fortification and filled with ea,rth. 
Gabions make an exceedingly strong defense, since the dirt remains even if the baskets are smashed- Thou- 
sands of gabions were ased in the entrenchnieTits of both attacking and defending forces at Petersburg, 
Fascines consist of small branches or twigs tied by wire or rojie or thongs of some tough vine. They vary in 
length according to whctlier they are to be used in the construrtioii of works or filling in a ditch. They 
hold the earth at a steei)cr slo|>e than the natiu-al slope when tlie earth is loose. Gabions are also useful for 
revetments from their perjiendiciiliirity; through siind-bags, a foot or two might be added to their height. 
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in the open, was repulsed, but later sat down behind entrench- 
ments in front of Rosecrans at Chattanooga, and abnost 
starved out the Federal army before it could be relieved. 

Grant attacked Bragg to drive him off. Hooker was suc- 
cessful at Lookout Mountain, but Sherman did not make any 
headway against the right of tlie Confederate army, being 
checked before the heavy trenches. Grant ordered Thomas' 
men to take the works at the foot of Missionary Ridge and 
halt. Because of the Federal defeat at Chickamauga, it is re- 
ported that Grant feared that the men of Thomas' army could 
not be trusted to stand under heavy pressure, and he did not 
want them to go farther than the foot of the ridge. He ordered 
that they stop there, after driving the Confederates from 
the trenches. But the lines kept on, higher, higher, and the 
clouds of battle became larger as they ascended. Seeing the 
line disobeying orders. Grant turned to Thomas, who was near, 
and inquired by whose orders the men had gone beyond the 
foot of the mountain, to which Thomas is said to have replied, 
"By their own, I think." Grant's rejoinder wast "If they 
succeed, all right. But if they don't, some one will suffer for 
this." The works at the top were heavy; but Thomas' troops 
succeeded, and no one suffered except the gallant men of both 
sides who fell. 

Grant went East, turning over the command of the West- 
ern Federal armies to Sherman, who prepared to attack John- 
ston, entrenched around Dalton, in northern Georgia. Buz- 
zard's Roost formed the strongest portion of Johnston's line, 
wliich consisted of heavy fortifications on the heights, in front 
of which lighter lines had been placed. Sherman felt this posi- 
tion, found it almost impregnable, made a flank movement, 
and turned Johnston out of his stronghold. In the retaining 
attack on the works, the Federal troops took a portion of the 
lower lines of entrenchments, but found the upper works too 
strong. The turning movement having succeeded, the Union 
troops withdrew from the front, and Johnston retired to 
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THE "SAP" AND THE "t'OONSKIN' TOWER AT VICKSBURG. 18B3 



In the center rises " Coonskin " Tower, a. tookmit and station for sharpshooters. It was built under the direc- 
tion of Lieutenant Henry C, Foster of the Twenty-third Indiana InfantrTr'. In honor of his ract-ooii-fur cup, 
the soldiers niekniinied him "Coonskin. " The sap-roller, shown in the illustration below, was used for con- 
slruetion of a sap or trench extending toward the defenders' works in a siege. A famous sap appears in the 
Upper photograph— that built by Logan's busy men, winding its way toward the strong redan of the veteran 
Third Louisiana Regiment on the Jackson Road. First a parallel is opened — that is, a trench is constnieted 
parallel to tlic besieged entrendimeiits. From this are constnieted several approaches, or saps, to enable an 
approach to be made under cover to a position where a second parallel may be. The.se arc built in a zigzag 
direction, ao that the defender cannot enfilade the trench, except when very close to the opposing works, 
when it is frec]ueiitly nec-cssary to approa^^h directly. Here is where the sap-roller conies into play. It is 
rolled at the head of the trench in such a manner as to protect the workmen from their opponents' fire. It 
muat therefore be thick enough to atop bulleb*. To construct a Ra|)-roller in tiie form shown, two cjlindrical 
baskets of the same length are made, a small one to form the interior wall, and a larger one for the <)uter wall. 
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Resaca, and thence to succeeding positions nntll Atlanta was 
reached. Direct assaults on entrenchments nearly always 
failed with heavy loss. 

By this time it was thoroughly understood that the func- 
tion of hreastworks, whether of earth, logs, rails, or otiier 
material, was to give the advantage to the defense, and conse- 
quently everyone recognj/ed that good troops behind such 
protection could hold off three or four times their number of 
equally good troops making the assault. This was the propor- 
tion depended on, and the calculations of the commanding gen- 
erals were made accordingly. It was usually considered that 
troops in the works were inferior to the assailants if they did 
not succeed in withstanding the attack of several times their 
own strength. 

Naturally, also, the character of the works changed some- 
what with increasing experience. With rifles, an enti'encbed 
line was ahnost certain to be able to dispose effectually of an 
approaching force which had eight hundred yards over which 
to advance in the open, or over ground partially open. In 
woods, an abatis, or entanglement, was an effectual aid in stop- 
ping the advance before it reached the works, since it delayed 
tlie line, and enabled the defenders to get a close-range fire on 
the assailants. 

Beginning with the battle at New Hope Church, on the 
25th of May, 1864, almost every advanced line, of either side, 
entrenched itself as soon as the position was taken up. When- 
ever an organization was moved, its commander sent out a skir- 
mish line ahead of the new position, for the protection of the 
men engaged in entrenching; caused an inspection of the ground 
to be made by competent officers to determine the location of the 
trenches, and then ordered his men to work. The ^vorkers 
stacked their arms, took tools fi-oni the wagons or availed tliem- 
selves of those carried by tlie troops, and each small organi- 
zation — company or battahon — entrenched its own part of 
the Ime In timber bu{,e ligs were placed in position and 







■SOiT" WALLS llETTER UKFEXSKS IllA.N UAUU — 1-lJKT SUMTER 
Tn 1863, the stone walls of Sumter were soon breached by the j!UHs of the Federal fleet, but behind the breaches 
rose many feet of gabions filled with earth. These were replaced as fast as the guns of the fleet dislodged the 
soft earth. General G. T. lieauregard wrote in his ofHcial report of February 8. 1863: "The introduction of 
heavy rifled guns and iron-clad steamers in the attack of masonry forts has greatly changed the condition of 
the problem applicable to Fort Sumter when it wiis built, and we must now use the few and imiwrfect means 
at our command to increase its defensive features as far as practicable. " This beautiful view of Fort Sumter 
in 1865, clear in every detail, one of Barnard's photographic masterpleees, shows the battered parai)et.s of the 
fort strengthened again and again by gabions. The humble liaskets not oidy served this purpose, but kept 
flying pieces of the more solid construction which they reen forced from maiming the garrison. One would 
hardly imagine that tlie decli\'ity in the center of the mass of gabions had once been a well-chiseled flight of 
steps. This kind of fortification deteriorated verj- rapidly unless constantly rejMiired. In Simiter the work 
of repairing was particularly heavy, following one bombardment after another throughout the four years of 
the war. It was not until February 17, 1865, after Sherman's great march, that the fort was evacuated. 
If -U] 



covered with earth. Without timber, the parapets were often 
made as much as fifteen feet thick, to stop artillery fire. A head 
log, under which the men could tire, was frequently utilized. 
When struck by a larjje projectile, of course a log in that jiosi- 
tion was hable to be thrown backward and injure a number of 
raen. Various methods were used to prevent its coming back, 
and one device, to prevent injury to the men in case it did 
come back, was to place skids under it, perpendicular tn the 
line of tlie parapet, and extending back across tlie trench so 
that it would slide over the heads of the men. 

Except for special works, all these lines were constructed 
by the enlisted men with very little direction from the oificers, 
and foreign officers visiting the troops are quoted as being as- 
tonished very often at seeing troops of the line performing wliat, 
to tbem, seemed technical engineering duties whicli, in tbeir 
services. Mould be done by trained officers and men. 

The Confederates, on their part, occasionally were able 
to erect their works beforehand, for, when it was decided to 
retire, the decision was always arrived at deliberately, and 
time taken to survey the ground more thoroughly than was 
possible on the side of the assailants. These works having been 
erected with more thoroughness than those in the immediate 
vicinity of the foe, more elaborate ]>reparations frequently ^vere 
made to defend the works. Devices such as chevaii^-dc-fnsc, 
consisting of logs pierced by sharpened spokes, were sometimes 
resorted to, and palisades were constructed in the ditches of 
strong works. One historian has remarked that no clear con- 
ception of the remarkable campaign to Atlanta can be had 
unless the difficult character of the country and the formidable 
nature of these artificial defenses are remembered. 

Returning to the armies of the Potomac and of Xorthern 
Virginia, we find that, at Chancel lorsville, Hooker lost precious 
time by stopping, after attaining Lee's flank, and entrenching 
instead of making an immediate attack; and another en 
trenched line^this time of value — was taken up after Howaid 




FIGHTING WITH SHARPENED STICKS- PRIMITIVE BUT EFFECTIVT PROTEfmON 



For ilii raimleroiis nrtilliTy fire every 
ilawn und dusk durintf the nine 
months' siegp of Petersburg, Union 
Fort Snigu'iek was named by the 
Confederates "Fort Hell."' It was 
loait«l some thrrc miles south of 
Fnrt McGilverj- on the southern end 
of the iuner line of Federal entrench- 
menU, eiiat of Petersburg. "Hell" 
feared invasion in this instanee, as the 
bristling row ut slender sharpened 
stirks plunlfd in the salient witnesses. 
They were simply light palisades, held 
by putting poles through holiai in a 
sill, and then Gllng the whole in a 
hori/onta) position. Thpy look ab- 
surdly incfTedual, these sharpened 
stieks designed to slop the imilHiight 
of an aasBultiog eolunui. but when 
another row of tlicm and another 
and yet another awaili-d the assail- 
ants, tlieir inovrmenis wi're retarded 
go that they Ijecanic eiT>osed to fire. 




MAJOR-GENERAL D. P. WOODBURY 



T FREDeRICKBBrRO 



L'nderthe eommand of regular uffioen 
the volunteer engineers noon ri'aeheil 
a high point of efficiency. On the 
Peninsula a brigade, consisting of the 
Fifteenthand Fiftieth New York Vol- 
unteer Engineers, was eonimanded by 
llrigadier-General Daniel Phineus 
Woodbury, a West Point graduate of 
theclassof 1830, and a raptnin of en- 
gineers at thcoutbreakof the war. In 
the Peninsula CBtn[>aign tiie engineers 
were active in constriK'ting lortiSea- 
tion and building bridges. "Wood- 
burj-'s Bridge" across the Chicka- 
honiiny did notable aen-iee. Gallant 
and meritorious conduct in this mm- 
paign sei'urni Genenil Womlbury the 
rank of colonel in the t'nited i^tates 
Anny. \t Fredericksburg similar 
service connected with the work of the 
pontoon trains brought for him the 
rnnkof brigadier-Bcneral. Hewaslnv- 
\'etted major-general .August 13. ISS4. 
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hui been driren in In' JacksMi's flank inarc4i and attack. At 
(>etty]iJMir>(, the Aimy of the Potomac made do concerted effort 
to entrench, but relied largely on natural obstacles. 

But a decided change in the record of events aMnmenced 
when the final campaign started from the Rapidan under 
Grant, in 18^. We already have noted how, in the Western 
armieA, the art of entrenching had been highly developed. Xot 
U> }te fMitdone bi.- their ^Vestem comrades, the great armies 
operating in Virginia now got down and sj-stematicaDy " dug 
dirt," Kach force hugged the ground with bulldog tenacity. 
The ewl was coming. Everj-one saw that the war must stop. 
and neither army felt that it was the one that was going to meet 
defeat. 

The great battles of the Wilderness, Spotsylvania, and 
Cold Harbor, on the way to Petersburg, were but a succession 
of attacks upon improvised fortresses, defeats for the as- 
Miulttng tror»f«i, flank movements to a new position, new en- 
trenchments, new assaults, new flank movements, and so on 
umtinufMJNly. The stronger Xorthem army never overcame 
the weaker Southern legions so long as the latter remained in 
the trenches. The preponderance of numbers enabled the Fed- 
eral armies to extend ever to the left, reaching out the long left 
arm to get around the flank of the Confederate positions. This 
was the final operation in front of Petersburg. To meet the 
cfintinuously exten<ling left of the Federals, Lee's lines became 
dangerously thin, and he had to evacuate his works. He was 
not <lriven out by the foes assaulting the works themselves until 
his lines became so thin that they were broken by weight of 
numbers. Here the principle that already had been demon- 
strated was again shown to be true — one American in the trench 
was worth several Americans outside — for all Americans are 
intrinsically eiiual. 

While these stirring events of the East were occurring, 
Schofield at Franklin, Tennessee, attacked by Hood, proved 
again that the increasing faith in hasty field-works was not ill 





FORT SEDGWICK. WIIKllE TUE liARHIS(l\ HKM) ITS GROUND 



AhhiHigh the Union Fort Seilgwick bnfore Petersburg was not 
aa rlnlwratc a. piece of pngincrring os Ibf iustioiiHl Porta Wails- 
worth luiil DushonF. which iiimnuuulnl the Welilon Railroad. 
it WHS tievertlielesa an cx- 
cecdingl)- wtll-constmrted 
example cit field-works, it 
hail to be so in order to 
iftiuid lip aipunat the vindic- 
tive fire of Fort Mahone. 
From this [astness the dt'- 
Irrminwl * "on(ederat*» in- 
cessantly tried lo render 
Sedgn'ick susceptilile to as- 
sault, thus cnAlding thiTn to 
break through and relieve 
the Army of Northern V'ii^ 
^nia from its pretlicament. 
Thp Petersburg campaign 
vas oot exactly a furmnl 
siege, but the operations of 
two armies strongly en- 
trenched, either of whir'h nl 
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strike a powerful blow at the other. An abatis, or entangiement. 
ties to the right in front of the thick earthworks with their m'rl- 
menla of gatuons. The T'onfedi-rates never dared tn alteinpl to 
<«rry this huge field fort. 
They finally srleeledtb- fur 
weaker Fort Steilnuin as llic 
point for their la.it dash fur 
liberty. Below is anothiT 
section uf the gabion en- 
trenchments of Fort S.'dg- 
wick, heightened by sand- 
bags. These torlificatic)ns. 
ver)- eili-r ti ve when o«'up ic 1 
anil kept in repair, began to 
fade away under the weath. 
cr. and the depredations of 
the residents of the localitj' 
in search of fire wood. A 
few years after the war 
hardly a iTslLgi- of them 
n-mained. Rainstorms liud 
dune more d>inukge (han 
the toiLs of F.ilem! shell,. 



SEDGWUK-GAItlONS HKKUITKNED HV SAND-HAGS 
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placed. With only a light line of works, he was able to with- 
stand the onslaughts of one of the best armies of the Confed- 
eracy and withdraw with all his trains and supplies, after in- 
flicting a very large loss on the Southerners and sustaining a 
comparatively light one himself. Had the conditions been re- 
versed. Hood's army would probably have done as well as 
Schofield's. They were all Americans of the same intrinsic 
quality. One force was behind breastworks, slight as they 
were, and the other was the assaulting party. Again, at Nash- 
ville, Thomas and Hood contended on equal terms behind their 
respective lines, but when Thomas became sufficiently strong he 
was able to drive Hood out of his works and then defeat him, 
as he did, on December 16, 1864. 

The cost of assaults on entrenchments during all these late 
campaigns of the war was tremendous. The losses in Grant's 
army from the time he crossed the Rapidan until he reached 
the James — a little over a month — were nearly equal to the 
strength of the entire Confederate army opposing him at the 
outset. Again, at Petersburg, the attack cost the Union army, 
in killed and woundetl, a number almost equal to the entire 
force of the foe actually opposed. 

As for the profile, showing the strength of parapet of the 
works employed, there was no fixed rule, and the troops used 
arbitrary measures. Ten to fifteen feet of fairly solid earth gen- 
erally sufliced to withstand the heaviest cannon, while a thick- 
ness of two feet and a low parapet would protect against rifle 
fire. If logs or other heavy timber were at hand, the thickness 
of the parapet could be correspondingly reduced. It was found 
that even a slight work, if held by strong rifle flre, always pre- 
vailed against the advancing force, unless the latter attacked 
in overwhelming numbers. 

Of the stronger fortifications on each side, those exempli- 
fying the best types were the defenses of Washington, of Rich- 
mond and Petersburg of Vicksburg Port Hudson and New 
Orleans, and the works at Mobile Fort Fisher Fort Pulaski 
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RRCnVS OF GH.\NT'S SOLDIERS BESIEGING PETERSflL'BG 



In l]ifs<- botiil)-[iri>c)f quarters at Fort Swlgwiclc and many othc^rs, the Federala sought prolecliott. When the artillpry firi- was ni)l milking 
it " Fort. Hf 11 " in fact as well as in name. Ihi' bullets of the Confudemte sharpshooters were singing over the aiUient and the bretutwDrks. 
A cap on u slick thrust ahove Uie breastworks was bvariitbly carried away. Many a man taking a hasty glance occr tJic parapet to note 
the elTecl of his own fire was killed. Barrels and gabions were used to lengthen the chimneys needed tor heating the underground hut* 
The distance brtwtwn the main lines, at Fort Siiigwiek. was ahimt Gftiwn hundred feet, and between the pickets only two hundred. 
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<:UN FEU t: HATE EMltK\<HMK\TS AS FAH AS TllK i:\l-: rorU) KFACH 

The Confederate fortifications in defense of Petersburg were aniung the most substantial and strongest erected during the war. These 
tremendous works were built with a degree of skill that has since made them a wonder to military men. They were imdcrrainol and 
Mownupby Union troops at the famous "Crater," but were never carried in a front attst'k till the finid assault after which Ix-e withdrew. 
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mfA CharkAtnn. These were all elaborate and desigzied to ais- 

Um siesfM and MsauHs r>f the huriest character. 

There n-ere abir> other strr^g fortificatiocis that fulfilled the 
rerjuirementi r>f mnrlem warfare ahsotutely. The improTenieDts 
in weaprmit neceMitated changing and: in some instances, en- 
tirely abandf>ning the older conceptions of fortresses, and 
American ingenuitr demised works far better adapted to the 
pf»werfiil weapfifM of flestruction that had been secured and 
rlCT'elof»erl by berth parties to the conflict. 

The habit of making themselves secure at aD tiroes became 
9fi much ^ecf^nd nature that it was not confined to the field of 
battle. This fact exciterl the ver\' great interest of foreign ob- 
Mrn-ers. In the latter part of the war. whenever the troops 
halterl for whatever purpose, if for nothing more than a short 
rt-Nt on Ihe march, they instinctively entrenched themselves. 
Kven titfore a fire was built, food prepared, or camp necessities 
provided for, they frequently set to work to provide a shelter 
from the Ux, and the rapidity with which a sen'iceable cover 
could J»e erecteel was always a cause for remark. These impro- 
vised wfirks were abandoned with the same unconcern «ith 
which they were erected. It was entirely a matter of course. 

Kven by casual inspection and comparison of results, the 
trmle-mark of the American soldier will be found on many of 
the (levice-s used by the other armies of the world to-day for 
hasty protection in the field, from the inclemencies of the 
weather, the disagreeable features of camp-life, and from the en- 
emy. In ceimmon with the mark left by the individualitj' of his 
civilian comrade, the soldier's initiative has so impressed foreign 
observers that the eflfect on other nations is evident. In no 
profession has the American type stood out more preeminent 
than in that of soldiering, and in no feature of the military 
art has that same individuality imjjressed itself more than in 
the construction of devices for protection against the winged 
messengers of death loosed so lavishly by the enemy. 
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PONTONIERS ON THE DAY OF BATTLE 

BOWING THE PONTOONS INTO PLACE, FOR SEDGWICK TO CROaS TO THE REAR 
Of lew's army — RAPPAHANNOCK RIVER, MAY 3, 1863 









ENGINEERS DIG J 
ROAD FOR THE ARMY I 



The rapid movement of an army and its supplies wins victories and makes possible tJie execution of effective I 
strategy. Road-niuking is no less essential to the success o( a. soldier than tlie tuindling of a musket. The * 
upper photograph shows Major Beers of the Fiftieth New York Engineers, on horseback, directing his battal- 
ion at road-making on the south bank of the North Anna River May 24, 1864. A wagon-train of the Fifth 
Corijs is crossing the bridge by Jericho Mills, constmcted on the previous day by Captain Van Brocklin'a 
company of the Fiftieth New York Engineers. In the lower photograph Major Beers has apparently ridden fl 
away, but the soldiers arc still hard at work. The wagon-train continues to stream steadily over the bridge. J 




ENGINEER CORPS OF THE FEDERAL 
ARMY 



By O. K. Hunt 

Captain, United Siatex Armif 

IX mo(!ern military operations, no more striking examples 
of the importance of engineer troops and their work can 
he found than in the American Civil ^Var. For much of 
the country over which this great struggle was waged, proper 
maps were wanting, and frequently roads and hridges had to 
he huilt hefore military movements could be executed. Rivers 
had to be bridged by pontoons and semi-permanent struc- 
tures; entrenchments and fortifications had to be constructed 
ivhen camp was made or a definite position taken for defense 
or siege, and finally, the men doing this had ahvays to con- 
sider the laying-aside of axe and spade, and, shouldering the 
musket, take their place on the firing-line, where they gave an 
account of themselves second to none of the combatant organ- 
izations. Such conditions of warfare were in striking contrast 
to those imder which the great wars of Europe had been 
fought, for in the campaigns of Frederick, of Napoleon, and 
of Moltke, practically every inch of the territory was known 
and mapped. Military operations took place where well-built 
roads made travel easy; where permanent forts and walled 
cities were found, and fighting in swamps or on mount iin 
tops was unknown. In short, with the formal militar\ sci 
encc of the day, the ^Vmerican engineers so combined charat 
teristic ingenuity and the lessons of civil Ufe that the jnogiess 
and success of the battling ranks were made possible undtr 
conditions never before encountered in a great war. 

The inception of the present Corps of Engineers m the 
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WHEN THE BRIDGE WAS FINISHED AT FR-YNKLIN'S CROSSING 
APRIL i9, 1863 



i 



Hopeful and proud these pontoniers of Hooker's engineer battalion stand uix>n their jiist-corapleted bridge 
— nished across in one hour and ten minutes. The bridge " train, " wagons and boats, had been masked about 
a mile from the river in dense woods. Then the boats were earned to the river at night and were aetually 
launched before the Confederates were aware of the enterprise. Troops were ferried across in the face of 
musketry fire from the opposite bank, and the Confederates were driven off. Captwn A. J. Russell, who took 
this photograph, followed close upon this action. In photographs of Franklin's Crossing taken subsequently, 
the trees have been chopped down, but here the earth, freshly upturned to make an approach to the bridge, 
and the little pup-lcnts Just going up across the river, both indicate that the soldiers have just arrived. They 
were not aware that Jackson was to circle Hooker's right in the woods, take him in reverse and cut him off 
from United States Ford — and that he was to be huddled into a comer in the Wilderness, hurrying messages 
to Sedgwick's corps to come (o his relief. This bridge, three hundred and ninety feet long, was moved l«>dily 
to Fredericksburg and there placed in position on the following Simday iluring the battle of Fredericksburg 
Heights, where Sedgwick finally stormed the pasition that four months before had cosl Burnside nearly 
1.1,000 men. This Wiis one of the most successful exploits of the engineer con>s during the entire war. 
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'United States army was in 1802. By the act of Congress, 
of the 16th of March of that year, it was established to con- 
sist of one engineer, with the rank of major; two assistant 
engineers, with the rank of captain; two assistant engineers, 
with the rank of first lieutenant; two assistant engineers, with 
the rank of second lieutenant, and ten cadets. The same act 
authorized the President to make promotions on account of 
merit whene\'er he deemed fit, so that the corps, as finally con- 
stituted, should not exceed one colonel, one lieutenant-colonel, 
two majors, four captains, four first heutenants, and four 
second lieutenants. The act also provided that the corps, thus 
constituted, should form a military' academy at West Point. 

The charge and superintendency of the Militar)' Acad- 
emy remained in the hands of the Corps of Engineers until 
July 18, 1866, when, by act of Congress of that date, control 
passed to the War Department at Washington, and the direct 
management of the academy to such officers as might be de- 
tailed by the President from any of the branches of the ser\'ice. 
The Corps of Engineers was thus responsible for the instruc- 
tion of the officers whose services were invaluable to both the 
Federal and Confederate armies during the memorable four 
years of the Civil War. 

When the war between the North and South began, there 
were two organizations of engineers, the Corps of Engineers 
and the Corps of Topographical Engineers. They were merged 
in 1868, and thenceforth existed as one organization. 

By the act of Congress of August 8, 1861, the Corps of 
Engineers was reorganized to consist of one colonel, two lieu- 
tenant-colonels, four majors, twelve captains, fifteen first 
lieutenants, fifteen second lieutenants, forty sergeants, forty 
corporals, eight musicians, two hundred and fifty-six artificers, 
and two hundred and fifty-six privates — a total of forty-nine 
commissioned officers and six hundred enlisted men. At the 
same time the Topographical Engineers were constituted with 
a total of forty-two commissioned officers. At the end of the 





AMATEURS OF -61— IGNITED STATES ENGINEERS 



This photograph exhibits sonie unformed engineers the first year of war, with all their experience berorc them. They hail built no 
bridges at that lime, and were not inured to turning from their work to grasp a musket or tranquilly to continue their labor while 
the dead anil wounded from the Confederate sharpshooters' bullets fell thick about them. The uniforms and accoutemients are new. 
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PROFESSIONALS OF (1+— CROUP OF COMPANY B. UNITED STATES ENGINEERS 
These veterans of Company R a.i they sit in their cump outside of Petersburg are no longer amateurs, but professionals. Their close- 



set mouths and stead.v eyes tell tin 
Petersburg. They are no longer ; 



■y of Yorktown, Fredericksburg, along llie Potomac ond ihe James; of mighty sicjfe works around 
lick and simu us in IBIil, but they look much more effirieHt in their uriuj- shirts and loo.ie blousi's. 
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Civil War, the corps consisted of a total of one hnndred and 
five commissioned officers and seven hundred and fifty-two 
enlisted men. 

The duties required of the corps during the war were 
multitudinous, but consisted principally in planning, tracing, 
and superintending the construction of all fortifications, of 
whatever nature, needed in military operations, whether these 
works were of a temporary or a permanent character; aiul 
also in planning, laying-out, and constructing all works needed 
for the attack or the defense of fortifications. The corps was 
charged with the duty of securing and reporting upon the 
topographical features of the country through which the ar- 
mies were operating, to the extent of furnishing maps and de- 
tailed descriptions sufficiently clear and accurate to perniit the 
commanding generals to order the movement of troops with 
certainty as to the ground over which these troops were to 
maneuver. 

On the field of battle, the exact knowledge of the terrain 
often decided the result, and the advantage was with the (jffi- 
eers who had the best maps. On both sides these were fur- 
nished by the engineer officers. They were frequently charged 
with the duties of selecting positions for camps, either fortified 
or otherwise, and of reconnoitering the positions of the foe. 
They had charge of the bridge-equipage of the armies, and 
under their supen-ision were built the great structures used 
for the passage of immense bodies of men over the rivers of 
the South. Engineer troops were instructed in the arts of 
sapping, mining, building pontoon bridges, and quickly con- 
structing " hasty entrenchments." Engineer officers not on 
duty with troops were utilized on the staffs of the ecjmmanding 
generals. 

At the outbreak of the war, there were practically no 
engineer troops — only one small company, which had been 
organized during the Slexican ^Var By the act of Congress 
of August 3, 1861, alread^ referred to a battalion of four 
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llLIMKFIOrsK BI'ILT FOR THP: UKKKXSK OF TIIK ORANCK & ALKXANDRIA RAILROAD 
Thi» blorkbiiuw wm (ipbt Hunling Oii'k. clusp lu thi^ Orange & Alexnnilrut Railroad, and oivvring the brid^ nver the crrck un the 
Telegraph Road. The walla wpre built of large Ings from sixteen lo eighlmi \aebm in (iianiPler. I.oop-bolea for musketry were cut 
through till' wuIIh, jusl nlxivf the carthern bank, and were "apUyed," or widened, toward the inside to permit a greater field ut fire, 
Embrasiirea for li-poimd howitiers were cut un every fats;. Two such gunji were plaeed in each lilockJiousc of this type. Each via 
provided with a nuigajeine below llie floori, arranged for a garrison of sixty men. The lower eut shows a square bloekhouse near the 
Virginia end of Aqueduct Bridge. This structure had two sturint. with the upper projecting over Ihp lower, and lriop-hc)le3 in the floor ut 
llic upper story to permit the defenders to fire down on the heads of assailants near the walls. The entrance was through the door in the 
upper storj-, to wliieh acceas was gained over the rl raw bridge from the top of Ibclrratle, These blockhouses had not mueh strength, 
and wen- useful I'hiefl.v for nioml elTect, althiiugh. in ease of necessity, a stiibbom resistnni'e eoidd huvt liren put up by defendeni. 
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orioipames was prorided for, and was assigned to the Atidt of 
tht ViAjtiK^i:. It was utilizM in constnicting the defenses of the 
city of Washington in the winter of I861-6'2. and during that 
time received instruction in the duties whkh it afterward per- 
formed sf> well in the field. 

On Fehruarj- 24, 186*2. the battalion was sent to Har- 
pCT's Ferrj', \'irginia- There, under the greatest of difficul- 
ties, it c(;nstructed a pontoon bridge across the Potomac. 
The river was a raging torrent, the water being fifteen feet 
aUne the normal le^'el. and filled with huge cakes of cirifting 
ice and quantities of debris. It was with the utmost exertions 
that the pontoons could be pulled into position, and, once placed, 
the}' had to Ite secured with ships' anchors and chain-cables. 
But the structure was completed in about eight hours, and 
Ckineral Banks' cori>s, with all its trains and artillerj-, crossed 
safely and without delay. For a time the battalion was en- 
gaged in keeping the bridge in position and in good repair. 
Cierieral MeC'lellan, himself an engineer of renown, stated in 
a letter tr) Secretarj' of War Stanton that it was one of the 
most difficult operations of the kind ever performed. 

Immediately after returning to Washington from Har- 
per's Ferry, the engineer troops, with their britlge-equipage. 
were sent to Fort Monroe, in Virginia, and were movetl thence. 
on April -Ith, to a camp near Yorktown, in preparation for 
the Peninsula campaign. In front of Yurktown the bat- 
talion was engaged in constructing trenches and lines of com- 
munication, and in superintending and instructing details of 
soldiers who were unfamiliar with methods of modern warfare. 
At this period of the war (1862), the troops of the infantry 
and the cavalry had received no training in the construction 
of field -fortifications. Consequently, the duty fell heavily on 
this battalion of men who had received such instruction. 

Orders to construct a hri<lge across the C'hickahomiiiy 
River were received late on tlie afternof)n of tlie 31st of May. 
The river was rising rapidly, and the night was extremely dark. 




THE MEN WHO AL\DE MAPS— TOPOGRAPHICAL ENGINEERS BEFORE YORKTOWN 



ThU pbotograph of May, 1862. affords the last chance to see the Topographical Engineers at work as a, dis- 
tinct organization. At tlie time this \-iew was taken they still existed tis a separate branch, their duties were 
the compilation of uia|>.s and other topographical data for tlie use of tlie array ; but by act of March 3, 1803, 
the Corps of Topographicid Engineers was abolished and merged into the Corps of Engineers. Time and 
again on the field of battle the exact knowledge of locjility decided the result. Great advantage lay with the 
officers who had the most reliable and detailed maps. None such existed of the theater of war in Virginia, and 
on this corp,* fell the duty of providing all topographical data necessary for the Army of the Potomac. The 
officers were all highly trained *m engineering work, especially in the surveys necessary for their maps, and 
in their preparation. In this photograph is a surveyor's level, and on the table a map in process of prepara- 
tion. Tlie enlisted men in this corps were of verj' high caliber and their work was of inestimable value. 
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Consequently, the work had to be postponed until daylight, 
but eomnmtiication was ojjened with the opposite hank hy 
8 :15 A.M. Soon another span was built, and the trcxips were en- 
gaged in road-making in the vieinity of tlie two river-cross- 
ings, to keep open the passages across the low, swampy lands 
tlirough which the river runs. A third structure, of combined 
cribwork and trestle, was tiien constructed, some distance below 
the two pontoon bridges. Of thi.s last passageway, General 
Barnard, chief engineer of the Army of the Potomac, re- 
marked that it H'as an excellent structure, capable of bearing 
all arms and affording direct communication, in place of that 
by the Inconvenient roads across the pontoon bridges. 

At iMechaniesvillc and Gaines' Mill, the engineer troops 
did valiant service in the construction of trenches and other 
field-works. By this time the other troops were gaining the 
necessary experience, and toward the end of the Peninsida 
campaign the hastily constructed entrenchments of the entire 
army were models of completeness anil speed in building. 
Road-work, in this desolate region, was of the most fatiguing 
kind, but was well and thoroughly done. The few men avail- 
able from the engineer battalion aided as the instruetors of the 
otlier troops engaged, and, by the time the movement began 
toward Malvern Hill, nearly all the troops of the Army of 
the Potomac had become accomplished in tlie arts of road 
making, bridge-building, and entrenching. At Malvern Hill 
the engineer battalion was posted as infantry, after preparuig 
tlie front of the line hy " slashing " or felling trees, to impede 
the advance of the Confederates and to afford an open field 
of fire to the defending troops. 

After leaving Harrison's I^anding on the witlidra«al 
trom the Peninsula, the battalion was sent to Fort Monroe to 
replenish its materiel, and thence to the mouth of the Chicka 
bom ny, where, in a short time, a fine pontoon bridge was con 
strutted for the passage of McClellan's entire army. 

This bridge was 1980 feet long, and for the most part was 
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THE CHIEF 

KNGINEER OF 

GENEHAL 

GRANT 




ENGLVEERS. 
EAST AND WEST 

niii^D Ihr nur broke out. 
Gt^nerol John Gnisa namiLnl 
had just publiahed "Dbdrcti 
and Drfpiicca irf New York* 
(1859) anil " Notes on S^u- 
CoBLst Defence" (ISai). Hv 
was imniediatdy BiimnioiU'ii 
to Washington as chief enei- 
n«T in charge of construttiriR 
the dctrnsis, l*ter he li.- 
tdDic ehiff engineer of tin' 
Army of the Polimuu: »-illi 
the rank of brigmlier-gpncral 
■oil Mrl engineer of Genrnil 
Gnuit. General Baniord liml 
gnutuateil fniin tlie MilitHr> 
Academy at Went Point in 
the class of 1833. ruughl 
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BHUiADlEK-GKNER.'U. O M FOE 



llirou)(li the Mexican War, 
u'lu'rc lu^ lurtilied Tunpieo, 
and WHS for lour yrars in 
charge of thp ddenses of New 
Vork. At tht close of the war 
lie was brevettnl DiBJor-geD- 
eral. Gcnerai O, M. Poe did 
(or Sherman in the West what 
General Barnard did for 
Grant in the TmO.. He la- 
lured constant])* in the eon- 
of defenses for the 
bridgra along the 
line of railnnd. fortified many 
strategif point' , made siir- 
\-e,vs and issued maps, and 
secured an invaluable photo- 
graphic rteord of the engi- 
neering in Sherman's cam- 
paigns. Many examples are 
n-produced in this History. 
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butit by Miccessive pmitoons — placing the boats in the bridge, 
one at a time. A portion was built by rafts — i. e., by building 
a l*mg section separately and placing it in position when com- 
plete. The floor was covered with straw to prevent wear. 
C'lmipetent authorities characterized this structure as one of the 
most extensive known to militan' histon*. 

On August 18th. after the anny had crossed the river, 
dismarithng was begun, the parts being placed in the |>ontoons. 
and, within five hours after the work was commenced, rafts 
of iH>rit<x)iis had been made up, and the whole was on the way 
to Hampton, near Aquia Creek, on the Potomac. 

These troops ren<lered invaluable sen-ice at the battle of 
Aritietam. The night before the conflict they made three of 
the fcinlx of Antietam Creek possible for artiller>-, by cutting 
down the banks and paving the bottom, where it was soft, with 
large stones. After the battle, by request of its officers, the 
battalion was assigned to dut\' as infantry, and it supported 
one of the batteries in the advance, when the Federals moved 
away from the Antietam, se^-eral weeks later. 

(hi December 11th, a bridge was thrown across the Rap- 
pahaiuKK'k, under fire, at a point known as Franklin's Cross- 
ing. TnMjps embarked in pontoons and were ferried across. 
1'heii they stormed the Confederate rifle-pits on the river bank 
and held them until the passageway was completed. After 
the Ijattje of P'redericksburg the pontoons were removed. 

The following winter, in 1868, a reorganization took place, 
and the Corps of Topographical Engineers was merged into 
the Cori)s of P^ngineers. 

During the Chancellorsville campaign, April and May, 
IHOII, the battalion again constnicted a bridge across the 
Rappahannock at Franklin's Crossing. The bridge train was 
massed about a mile from the river, in dense woods. At night 
the boats were carried by infantrj-men to the river, without the 
Confederates being aware of the movement until the boats 
were actually iti the water. Troops were ferried across in the 
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A FEW WKKKS IlKTORE THK WILDERNESS— THK FimETH NEW YORK ENGINEERS IN CAMP 
The tents id tliis wiatiT minp lit RaiipiLliiuiniK-k Sliitiim, March, ltUl4. art: sultsliLiitiitl buH ronmy n-cxHlcm hulu nx)f«l with tent cam 



T(. the Ivlt is the park o[ the train. Tlit; ]>(>tilc>ori-]HHLLi ui- n-iidy uQ tlu-ir whkoiu. All tin- briclKi- matt-riKl uwaiUi tranH|>ortatii>n . 
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1 rrtiritiR across llic Niirth Aunii RiMT bt-fiiir (jruiil'a arziiy in May, INIH. ilralroytil Ihc iMTUittucnt bridge at tliU point. 
 ut IWl-l liuir ail hiiur sufficed tor the cipcritnccU ptigiueerH to Uy u bridne like lliis, after the ftrrivnl ot the brid^ train. 
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face of musketry fire from the opposite bank. After the 
Southerners had been driven away, the bridge, three hundred 
and ninety feet long, was built in one hour and ten minutes. 
Another was immediately laid, and during the battle of Fred- 
ericksburg Heights these two were moved bodily to Fred- 
ericksburg and there placed in position. On May 4th, the 
materiel was hastily removed to the north bank, and the last 
plank was scarcely up when a force of Confederates appeared 
on the opposite shore. 

Between Chancellorsville and Gettysburg, the engineers 
were engaged in building roads and bridges in the lines of the 
Federal army, and the individual officers, not on duty with 
the troops, were employed in reconnaissances, map-making, 
and on duty as staflf-oflficers. 

Through Gettysburg, back to Virginia soil, and on toward 
Richmond, the weary army again took its way, and throughout 
all the attendant hardships the faithful engineers worked for 
the welfare and efficiency of the other troops. There were 
numerous occasions during which they had to submit to fire 
from the opposing army without any opportunity to reply. 
Their duties were too important to permit them to suspend 
operations for so trivial an annoyance as being shot at. 

The appointment of General Grant to tb^ command of 
all the armies of the United States in the field, marked a turn- 
ing-point for the troops of the Army of the Potomac, especially 
affecting the Engineer Corps. On March 10, 1864, he visited 
that army, the headquarters of which were near Brandy Sta- 
tion, in Virginia, and announced his intention of remaining 
with it in future campaigns, leading General Bleade in direct 
command, and transmitting all orders through him. The army 
was then lying on the north bank of the Rapidan. 

Accurate maps and topographical information of the 
country between the Rapidan and Richmond were much 
needed. Reconnaissances had been made as far as the fords 
of the Rapidan, and that part of the country was well known. 
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A CANA^tS KJXTOON BOAT ASSEMBLED READY FOR BltSINESS— MARCH. 186* 



When disumntli'd. the cmivns 
puntuun boats occupied a aui^ 
pruingly siiuUl space. Thus the 
capacity at a train fur bridge nm- 
terial lit this kind was very niui'li 
fEimter [ban For that of lli<- 
wooden pontoons. The latter. 
however, gave bpttiT and mon- 
Ustiog serviee. The cntivah be- 
came watcr-tiKht if n'ell flunke<i 
These pontoon bonis wer 
"knocked ilowu" to lie tiuii-- 
|H>rted: the eanvan was foldi.il 
into a nimpai-t bundle uiirl 
stowed in one of the wagons nf 
I he truin. The parts of em'li 
Imat were always ki-pl together, 
so that they could be assemiilif t 
al any time. The canvas, all in 
one piiHT, waK litid riut .Hmnoth on 




(. AN\".\S PONTOON BRIDGE. NORTH ANNA Rl\ ER 



tlie ground, the bottom [ueees of 

Hie rrameput in place, the tenons 
"f llic uprights and the liiui-i's 
iiiKirteil in their corresponding 
niiirtises. the gunwaU's together 
with lite end-pieces placed on the 
top. and the canvas then brought 
up i>\-er tlie sides and liuheil 
ti(;litly over the ipinwali-s, hy 
ropi's eye-spliced into the eyes o( 
the sides. The inside end-piives 
wi'n' then («med aroimil the 
bow and $lem and lashed, and the 
outer pieces brought up over the 
I'm Is and lashed in the same 
manner as iJie sides. The lioat 
wiLif then allowed to soak in the 
wnler for a time. Each boat was 
tivcnly-one feet long, five feet 
wide.and two and a half fc-ldeep. 
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ONE MONTH BEFORE HIS FAMOfS 




 


BRIDGE ACROSS THE JAMES 






"BeUe Plain, Upper Wharf, erected 
by Engineer Corps, General Ben- 
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ham, Chief, May 15, 1864." So 


___--?r#S 




reads tlie inscription made by the 






photographer on his negative. Tlie 


^m 




few words recall important events. 
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At this time Grant was in the midst 


■H ^^P 




of his unsuccessful attempt to cir- 


^^ ^r 




cumvent Lee and tlie Army of 


^^^ ^r 




Northern \'irginia at Spotsylvania. 
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The work shown in this photograph 


^^k ^v M 




was but child's play compared with 
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the undertiiking just one month 


vHHk ^^^ ^H .^M 




later, when Grant finally decided to 


w^U ^^B ^1 ^1 




cross tlie James. One hour before 


l^BiB .^^^^ ^H J3 




noon on June 15th, General Ben- 


M^K^n^^^__ ^^L^fl 




ham received orders to prepare a 
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pontoon-bridge across the James 
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lUver for the passage of the entire 


-"■'''''''''^ ^K mB^sIhi^^B^^^^^^I 




army. In anticipation of this order, 


^v ^^h^Hh^^^^^B^^I 




pontoons had l>een sent from Fort 


.fs^^^^J^H^^^^^^^^^^^^^^E 




Monroe, and the work was started 


s^^^^mI^^^^^^P^ v^^Hi^^^^^^^^H 




under Major Duane. General Ben- 


iMI^^^^^^^E ' ^'^^^Ebfl^^^^l^ 




ham reported to General Meade at 


^^^^^^^i^^^B '  ^^^m^M^^w- ""^  


the position selected, and was di- 
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rected to proceed at once with the 


^^^^^Biv^Sr^tfC^ 1 


construction. General Meade smiled 


^^^^^^^^^^^^U ^H ^'^.^0^^^ 


at the entliusiasm of Benham when 


^^^^^^^^^^^^n^£^ \ \^0^^^^^^^^ 


he remarked that he would not 


sleep till the bridge was finished. 
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About five and a half hours after 


^^^^^^^^^^^^li^^^L^^^^B^E^B 




Benham's arrival, a telegram was re- 
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ceived from General Meade inquir- 
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ing about the progress of the work. 
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Tlie indefatigable engineer was able 


^^Si^^^Ejj^^^^^^^^^H^^^H^^^^H 




to reply that the last bolt was in 
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poation, and that the troops could 
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bc^ to move when they wished- 
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and the movements of the army between that river and Mine 
Run in Virginia, in November and December, 1863, had fur- 
nished considerable information concerning that region. The 
latter experience had proved that the existing maps of the 
country' to be traversed were valueless for the purposes of 
marching and fighting an army. The country was of the worst 
topographical nature possible, and, although in one of the old- 
est States of the t'nion, there were but few reliable maps. 
Consequently, this information had to be obtained in advance 
of the army. 

A party composed of regular and volunteer officers and 
soldiers, under Colonel X. Michler, of the Engineer Corps, 
was directed to undertake this work. Their labors commenced 
after crossing the Rapidan. Kverj- road within the lines of 
the army had to be sur\'eye<] and mapped, and the work ex- 
tended as far as possible to the front and the flanks. The 
maps were immediately reproduced on the field and distrib- 
uted as far as lime would permit. Revised editions of the 
maps were published as often as new information was col- 
lected. In this way, several editions of eleven maps were 
arranged and issued, comprising suneys covering an area of 
seven hundred and thirty scpiare miles. These were also cor- 
rected by instruments carried by the supply train and by maps 
captured from the Confederates. 

Hefore the army started from its winter quarters on the 
north of the Rapidan, in the spring of 1864, for the last great 
campaign, there bad been twelve hundred maps made and 
issued. After the start, and before the end of the siege of 
Petersburg, alH)ut sixteen hundred were issued from new 



In addition to the duties of sur\eying the country and 
making and distributing maps, the officers of the corps were 
charged with the work of selecting positions and directing 
their fortification. On the morning of the 3d of June, a gal- 
lant assault by the whole Union army was directed against 






PONTOON-BRIDGE WHERE GRANT CROSSED TUE JAMES IN JUNE, 18B4 



Strips of wBte 
incatlmable « 



■w bundrrd fret wide often nullify the plans fur entire ol 
» of the Engineer Corps. In the up|)er photograph it 



This page of pontoon-bridges givex some iilea of the 
if the pontoon-bridgea across the Jiunes, at Powhatan 



Poiot, acta Harrison's Landing, which was used by part of General Grant's aruiy in the inareh from Cold Harbor to Petersburg. Below 
to the left is shown u poutoon-brid)^ over the Janics uith a movable draw, to let vessels pass through. On the right is the pontoon- 
bridge at Broadway Landing on the Apporimttox, oitr which General Sniitli'a corps movnl to make tlie fir^t attack on Petersburg. 
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11)NlXK)N-»Hn)C;E WITH AN OPEN DRAW 



K)NTtHlN-HRH)(;i'; .ACROSS TIIK APPOMATfOX 
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the Confederate entrenchments at Cold Harbor. But the Fed- 
erals were 1>afBed "m their attempts to drive the Confederates 
acrf»ss the Chiekahoniiny. Colonel Miehler, with his officers, 
was directed to assist Major Duane, chief engineer of the 
Army of the Potomac, in making a reconnaissance of the Con- 
federate positions to ascertain their strength. Never were two 
lines of battle more closely arrayed. At places they were sepa- 
rated by no more than forty to one himdred yards, the men 
hugging the ground closely, and each army silently awaiting 
the determined attack of the other. The mettle of each had 
been felt and keenly appreciated by its opponent. 

Colonel Miehler and Major Duane made a careful exam- 
ination of the location of the two lines, and reported to General 
(irant and (ieneral Sleade the impracticability of stormitig the 
Confederate ]josition, especially in front of tlie Second and 
Kighteenth corps, there being no suitable place in the rear for 
the massing of tnK)ps for an attack. The army was then 
directed to entrench on lines to be selected by the engineer 
officers, and tmtil the 9th of June it lay confronting the Con- 
federates. 

On that date, Michler and Duane were ordered to select 
a line in rear of that occupied by the army, to be held tempo- 
rarily by two divisions, which would enable the army to retire 
and move again by the flank, vinder cover. The lines were 
chosen by the engineers. Entrenchments were planned, and 
the troojjs began fortifying. At the same time, several of the 
engineer officers continue<l the reconnaissance to determine 
the best route for the contemplated movement. 

On the 13th of June, by direction of the commanding 
general, engineer detachments proceeded in advance of the 
army to the James River, to reconnoiter the ground along its 
banks for two purposes — first, to enable the army to cross to 
the soutli side, and second, to fight a battle, if necessary, to 
])roteet the erossiTig. Lines covering tlie point of crossing 
were selected, entrenched, and held. Colonel Michler was 
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To cunKtruct a poDtuon bridgi* tlic Brat boHit luUDrbcd yaa rowml 
up-stream a short distance. The nnchur was k^ go. Its rope was 
then paid out sufficiently lo drop the hoat down intii [Kuition. 
A secuiul tmchor was drupped a shiirt dirtanci' iliiwn-strt'iini. if the 
cum-nt proveil invgulur. 
The nucood boat was plated 
in position Lj* the same proc- 
«w. Then the sills <if the 
briilgi', cttlli-d "balk," nmld 
be plaii-d amws by floating 
the sef^ind IhibI nloliRside 
the Hrst, phu-in^ the cnils 
Ot the balk, usually live i» 
number, acruss the f^nwole. 
and then shoving tlie liont 
into poailiuii by piisliing on 
the inner ends of the bulk. 
These ends had heavy elcaU 
ao that they eould lie en- 
gaged civer lire further giin- 
ivale of each boat. Tlir 
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THE UUUUP SIUFIS- TTU-: SENTKY RETURNS 



third boat was then placed in position by repeating the process. 
Tlicn the "chess" layers commenced. Tlie "chess" WMe the 

boards forming the flooring of the bridge. After the floor wan 
laid tlie Hide rails, visible on the top of the flooring, Were Uid, niid 
lasbed to the balk through 
slits which were left between 
the boanis for that purpose. 
Tliia stiffened the whole 
.-Irueture and lu'lil the floor 
in plare. L'sually an iip- 
>l n'Mit anc'hor was ro-eessary 
on every boat, ond a down- 

Be<«nd or third. The floor 
of the bridge was luually 
covered with earth or straw 
todeaden the sound and pre- 
ser\'e the ehcss. In these 
two pholugraplis tile engi- 
neers are juat completing 
a bridge aeross the James. 
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4fc«i 4}r^it^ i0$ V01SA0: % lir*e ^m ttut m0uAi %*4e wfatnt the Ji^r- 
Ofurl Cj0ry%^ id\0:f ^zr^^^mtyL^ ct/mW eritrerif(!li afid pfviteict the 
r^tmtftSi^ iA tfje arrfiy tiuritite the dariieeroiM; rrir/%'eff«erit. 

ir>fii^ Uyiif \f0^*m: $00 Hu '^« Jufie 1 5th* Hi^^^mX H. W, BetH 

t/# j/f*r|/airT a f^ntUMHt bruJjfe ;»itrfv/%ii tf*e JaLn0:% Kivfrr for tJie 
\f9tj^ik6iii^, of tt^: anuy. In tautUiifpsit^m of thw order, ytmXf^Hfs 
litaurj J^^r^i v:tit fr^yf#i f'oft Wmr^f^. at A H'ork na* started under 
dir^Htj/^i of Mskjor Ihvut^t, Cierieral Iktifiam h'« at Fort 
Sf/yf/r^/^ i»li^!ti fift nn'/iiv^nl tlie ord*fr^ \Hit arriverl at the wte of 
tlie hruiyt^:^ jH^i aU^ve Fort FoHiiatari, aU/ut five oVkick in 
tlie ikUr:rt00rt%. ^llut work wsi% iu^nupVuAietl by f^jur hufKJred 
aiMi fifty r#Mrfi ntuU^r tlie mttwiiVisiU: crmmiamJ of Ca[itaiii (#. II. 
SfeiMlifrll, of tlie r^t(^$Uir hervUti:, wlitp luul for thiii fHirpfsse a 
U#riy of refill lar« an^J %'oliinte<rn( under tiJi^ charge. 

C#irmeral fterdmni refi^>rted t^i (leneral Meade at the fxisi- 
ti^m vrlecrterj, aitfi wafi( directed t^i pnx^eed at ir>rice with the 
iriHi%ln$iflUptu CiKrneral Mea^Je iwniled at the enthusiasm of 
It^mliani ulien lie rernarke^l tliat he wrnjld n^it isleep until the 
hrultf^ wan ttuifAimL I'he re^lar^ were phiced at the east 
en^i and l\ut %'ohjnteer^ at the wef^t end, and work was com- 
ftumt^eil on iMrieral parts of the bridge simultaneously — by 
tlie ffMrtb^sl known U) tlie en^ineerfi an that of '' simultaneous 
bav«i^/' jWpifut the and a lialf hours after Benham's arrival, 
a tifle/^rani was received from Cieneral Meade asking the 
proifrcss on the firidge, and the engineer was able to reply 
tlmt the last l^ilt was in fKisition, tliat a gap had been left, 
ttifcording to (pnlern, but the bay necessary to connect the span 
was H'luly, and that in fifteen minutes from the time the order 
was given the cornniunicfation would l)e complete from shore 
to shor<% II distance of twenty-two hundred feet. 

The gap was closed, but the bridge was not retjuired 
until six o'clcK'k in the niorrn'ng of the next day. At that time 
the regulars were relieved, and the bridge continued under the 
charge of the volunteers until it was dismantled, three days 
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THK DUTCH GAP CANAL 

NOVEUBEB. 'M — -niOOING 
APHIL, '95 L'OMPIJCnOS 



Alter Genera] Ikaurc^ird had repiibetl l\ui 
attempt of Gnieral ButliT to move aioog 
the south bonk o[ tli« Janu's oa Richmond, 
and had "bottled up" BuUer at Bermuda 
Hundred, the Federal eomnuinder cudt 
about tor other means to aecompliah Ilia 
object. The opposing lines of entreneli. 
menta luuehed the river at Trent's Reaeii. 
a broad bJuI shallow purtioa of the James 
eompletely commanded by Cunfederati; 
batteries. Moreover, General Butler him- 
self luul built a line of obstructions acrona it 
»ftcr his rrtreal from Drcwry's Bluff, much 
ag^nst the advice ot the naval men in llie 
river. The army seemed more afraid of 
the Confederate flotilla than were the nieti 
who would lui\-e to fight it on water. BulItT 
had been fearful, however, tlutt he would 
be cut off (rum his bnae of supplies at City 
Point, so be oniered the vessels to be sunk 
in the channel and made the formidable 
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obstrucliuns a mite suulh ot the Bluff, 
where the Confederates soon built Battery 
Dantzler, Thi' ri\-cr, however, was so 
cnjokcd that two luiles belu* Trent's Reach 
at Dutch Gap, only 174 yards separated 
Ihe lower river from the upper. It the 
pcili'rab could cut tlirougli tliis neck, they 
could avoid the Confederate works and 
uio\-c on up the river by boat as tar as the 
works at Chaffin's Bluff and DrewTy'a Bluff. 
CapUun Peter S. Michie, of the United 
Stalls Engincirs. later a brigaiiier-general, 
was detailed to di^ a canal tlirough at 
Dutch Gap. Tills would cut off four and a 
half miles ot river. The excavation was 
lortytbrec yards wide at the ti.p. twcnty- 
sc\Tn at the water level, and thirteen and 
five tenths yards wide at a depth ot fifteen 
fi-et lielow wnlCT-le\Tl. It Was ninety-tliree 
feet deep at the northwest eud and tHrty- 
sis feel deep at the southeast end. The 
total excavation was, nearly (17,000 cubic 
yards. The greater purtion of the digging 
was done by cdored lroi)p8 who showed the 
utmost brai-ery under the constant fire of 
the Confederate batteries on the river. 
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later. The repairs and the adjustments re<|uired during the 
continuous use of the bridge were attended to by the volunteers. 

Beginning at six o'clock in the morning of June 16th. a 
(xtntinuous column of wagons (nearly six thousand), nearly all 
the artillery', cavalr}', and infantr}' present, together with more 
than three thousand head of beef-cattle for the Subsistence 
Department continued to cross the bridge for forty hours, 
without a single accident to man or beast. 

The officers and men in charge of the bridge were allowed 
rer}' little sleep during this time, and C^rneral Uenham relates 
that he had only about four hours' sleep in the eighty that the 
bridge was in operation. He said it was in anxiety, mjt to 
say in tremhUng, that he saw the destinies of that wIkjIc army 
committed to the frail structure, «-ith steamers and other ves- 
sels drifting against it, and with so much of its planking pre- 
viously worn through by careless use on the Rappahannock; 
while he did not dare stop that stream of men and supplies 
for a moment, in order to make repairs. 

At length, the last animal was over by 7 p.m., on June 
18th, and the guardians of the frail path commenced to breathe 
freely again, when, to their consternation, the Confeflerate 
artillery, about a mile away, began shelling. The ptmUynien 
almost gave up hope of withdrawing the bridge in sutety ; but 
it was ordered up, and General Berdiam directerl its remm-al 
in three rafts. This was successfully accr^mplished l>efore 
three o'clock in the morning of the Ilrth, and the great britlge 
reached Citj- Point, the Federal headquarters, about sunrise 
of that day, a souvenir of the most successful bridge of boats 
in the military lustorj' of the world. 

Compared with the bridge built by the same troops over 
the Chickahominy two years before, this James River bridge 
was the greater feat. In the latter case, the water was deep 
for the greater portion of the distance, in some places nearly 
eigfat\'-five feet, with a strrjng current running. In the for- 
mer, the stream was comparatively shallow for must of the 




SUNK HV A {ONFKDKRATF. SHKI.L 

Here ia the dredgc-txrat that huil dcrpi'n^ the auiithi'm approaches tu the Dutch Gap ciiniil, as it ]ay aFtcr being sunk by a Coafeilerste 
sliell on Thanks)^ ving Day. ISIH. It was later raised uni] bomb-prooFed tuinaureila finishing the work. TLia view is tu the eust, showing 
n Union lookout-tower un the north bank of the James River, and some monitora in the right distance. The digging of the canal was 
be^un on August 10. 1864, and was intended to enable Union moniturs and gunboata to pass up the Jamea to Richmond. The bend 
of the river which it cut off was Blled with obstructions placed there by General Butler himself, and was commanded by the Confederate 
Battery Dontzlcr. After September iSlh, when the Confederate Fort Harrison, north of the James, was captured by the Union troops, 
the canal was not needeil, but wort was continued until some four months afterwards It was ready. After the war it was a welcome 
channel for vessels on the James. January]. IROS. when the bulkhead at the northern end of the ejicavation was blown up with twelve 
thousand pounds of powder. iJie fallen •■arth anil debris obstructni tlie entrance. It could be entered by small boats, but it was never 
useii for the passage of amitii vra^'Is. The size of the dredge-bont c-iin b,- jmlgiil by the (igiires of the two men beside it. 
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distance, and a great portion of the bridge eould be built on 
trestles, whereas, in the James River constmction, only about 
two hundred feet could be built of trestling. 

On July 9, 186-*, an order was issued directing operations 
against Petersburg by regular siege-works. This required a 
survey of tlie topography of the country and the positions of 
the lines of both armies. A map was made by the engineers 
«hich was constantly used as a reference by all the officers con- 
cerned in laj-ing out and constructing tliese works. The en- 
gineers planned the regular entrenclinients and approaches 
as far as possible, but, because of the multiplicity of duties 
devolving upon them, much of this work was delegated to 
other officers, who closelj- followed the plans indicated on the 
maps furnished. 

At noon, on June 23th, a mine was begun by the troops 
in front of Petersburg. This was not undertaken by engineer 
troops, but was under tlie direction of Ivieutenant-Colonel 
Henry Pleasants, Forty-eighth Pennsylvania Volunteers, and 
was executed by his own men. General Meade and General 
Grant sanctioned the project, and plans were adopted for an 
a.ssault on the entire Confederate line when the mine sliould 
explode. The majority of the men employed in the work were 
miners from the coal regions of Pemisylvania, and the neces- 
sary exjjedients were familiar to them, witliout special instnic- 
tions from the engineers. The excavation was commenced 
without special tools, lumber, or any of the materials usually 
required for such work. Uy late afterno<in, on July 2.3d, the 
excavations Mere deemed complete. Kighteen thousand cubic 
feet of earth had been removed. 

The mine was charged on the afternoon and evening of the 
27th, with three hundred and twenty kegs of powder, each con- 
taining about twenty-five j)oimds. Altogether, there were eight 
magazines connected by wooden tubes which were half filled 
with powder. These tubes met at the inner end of the main gal- 
len', and fuses were laid along this gallery to the exit. As 
[nr.] 
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Thus the officers of Ihv FiflieUi X. i  j . i- i   Tipn of Gettysburg and Viiiaburg in front tit I'eltrsburg July 

4, 180*. Atthi'hcado(thi'talili',-:il> l.ii'Utiiiaiit-rnliiin-! Ini Spunlilin^,'. (>n his right is Charlps Francis Adnms, latura leading Ameri- 
CBD historian. Ofteninfrontof Prti-rsburg just a few uiomihovFlfulsorciLHli meant the Having of lives. The veterans in the lower 
photograph are bearded and bronzed; the muscles beneath their shabby blue tunics were developed by heavy, eonstant manual labor. 
The operations in this cnmpaign inurkcd a. development in fielit-dirtificaticiai, npenni virtually d new era in warfare. The siege was 
not a bombardment <A impregnable fortificationa. It was a constjuit series of assaults and picket-firing on lines of entrenchments in 
the open. By July. IHftl, the earthworks to the east had been almost finished, although much of this exacting kbor had been per- 
formed at night and under a galling fire. During .August, the engineer corps extended the tines south and southeast of the beleaguered 
rat.v. But meanwhile Ihefonfederates had been hard at work also. They had fewer men to hold their lines and to carry on the work, but 
™niplLsh<-d with gn-at ilevotion. and un'ler able management and direction, TTie soldiers in the trenches lived in bomb-proofs. 
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there was not a sufficient length of fuse at hand to lay it in one 

piece, several pieces spliced together had to be used. An in- 
spection of the work indicated that it was perfect. 

Orders «ere given to fire the mine at three o'clock in the 
morning of July 30th. The fuse was lighted at 3.15 a.m., but 
the charge failed to explode. The defect was repaired, the fuse 
again lit, and at twenty minutes to five the mine exploded. 

The shock was terrific. For nearly an hour the de- 
fenders of the adjacent works appeared paralyzed. Through 
a misunderstanding, the Federal assault was a failure, and 
many lives were sacrificed. From an engineering point of 
view, the enterprise was a success. Tactically, it was a 
failure. 

From the moment the Federal troops appeared tiefore 
Petersburg until the evacuation of the town, the duties of the 
Kngineer Corps were very exacting. Every man was en- 
gaged in superintending and assisting in the construction of 
the technical part of the siege-works. Whenever the battalion 
was assembled, it was held ready for duty as infantry, and in 
several cases of emergency was used to strengthen weak points. 

A final attempt was made by General Lee, while shut up 
in Petersburg and Richmond, to divert attention from Iiimself 
and the Confederate capital by sending General Early up 
through the Shenandoah valley into Slaryland and against 
Washington. Practically all the garrison at the Federal capi- 
tal had been wntlidrawn from the defenses of the city to re- 
enforce the Army of the Potomac. The troops left i>ehind fit 
for duty did not suffice to man the armaments of the forts, of 
which the Kngineer Corps and artillerj' had constructed a line 
of about thirty-seven miles in length. 

Colonel Alexander, of the Corps of Engineers, was the 
only officer of the corps whose personal attention could be 
given to these defenses. Tmo of the officers in the office of the 
chief engineer were ordered to his as.sistanee, and the officers of 
the corps on fortification duty on the sea-coast, north and east 





WHEN IT WAS JUST A QUESTION OF TIME BEi-'ORE PETERSBURG 



It was an unexi>ected "war-time scene" before the cottage of Colonel Nathaniel Michler of the Engineer 
Corps at Brant House, near Petersburg. It recalls the prelude to Tennyson's "Princess, "and the Ix)y telling 
of the Christmas vacation in his deserted college halls, who "swore he long'd at college, only long'd, all else 
was well, for she society." How much more mu.st the Iwys around Petersburg, sonic of whom had not seen 
their womenkind for three years or more, have longed tor their presence and all the sweetness and daintiness 
and gentleness that it implied. It was only a question of time now when stoutly defended Petersburg would 
su<'eumb before the vigor of tlie Northern assault. Now and again an officer was fortunate enough to receive 
a vLsit from his wife, or, as this picture proves, even from his little lioy. The neat cottage shows with what 
aucce.'is the Engineer Coq>s could turn from entrenching to the more gentle art of domestic architecture. 
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of the city, who could be sent to Washington, were detached 
from their duties and ordered to report at the capital at once. 

But the impronsed organization within the cit}i', and the 
expected arrival of large reenforcements, of which Early had 
information, impelled him to withdraw after making a light 
attack, and the city was saved. The engineer officers that had 
been withdrawn from their work on the seaboard were immedi- 
ately returned to their respective stations. 

In the ^Vest, the operations of the Federal engineers shed 
luster on their corps. Fort Henr>'. Fort Donelson, and Vicks- 
biirg are names that are held in memon.- as demonstrating the 
high achievements of the scientific soldiers whose skill overcame 
great odds. Seventeen field- and subaltern-officers of the corps 
ser\-ed constantly in the Western Federal armies, and though 
they had no regular engineer troops under them, the volunteers 
who received training from these officers proved tlieir worth. 
Their labors at Chattanooga. Tennessee, under Captain (after- 
ward Colonel) Merrill, rendered that important position im- 
pregnable. Knoxiille, Tennessee, likewise withstood terrific 
onslaughts, having been fortified with great skill. 

The army under Sherman had with it nine able engineers, 
under Captain O. M. Poe, who labored constantly in the con- 
struction of defenses for the numerous bridges along the line 
of railroad, fortified many strategic points, made sun'eys and 
issued maps, reconnoitered the positions of the Confederates, 
and managed the pontoon-bridge ser\'ice. 

Sherman started from Atlanta for the sea-coast, November 
16, 1864. Hood had moved north into Tennessee. The I'nion 
army under Thomas had been sent to Nashville. The engineers 
fortified Franklin, but Schofield, with two corps of Thomas' 
army, was not strong enough to hold it. At Nashville the 
skill of the engineers, under Captain (afterwanl General) 
Morton and Captain Merrill, had enabled General Thomas 
to take his stand and hold on until he was ready to move 
against Hood. 




MAP-MAKING 

FROM PULPIT 

ROCK. LOOKOUT 

MOUNTAIN 
Tht? tripod signal in 
tlw background was 
crertcd liy C'Aptiuna 
Durr uid Donn. of the 
UoiW States Comt 
Survpy, in the triangu- 
lar survpy of tlie tn[ile 
batlJpRdd fur nwkiri); 
the officitJ maps. In 
the West, the opera- 
tions ot the Fi-dmil 
■■ngiiie<!is shed liistiT 
un thcdrcorpa. Sevi'ii- 
teen field and aub- 
alli'tn officers served 
constantly in the West- 

and though they hail 
no rTgular enginwT 
troops under them, tiie 
volunteers who re^ 
cdved training from 




these offieers proved 
their worth. The army 
under Sherman had 
with it nine able en- 
gineers under Captain 
O, M. Poe, under 
whose niiper vision a 
number of the photo- 
graplis whieh are rr- 
prudiieed in tliis work 
were taken. He forti- 
fied many strategic 
pinnts. nuwle surveys 
anil Limed majjs, re- 
connoitered tlie pim- 
tioiis of the enemy, and 
managed the pontoon- 
bridge service. Cup- 
tain Poe was a trained 
engineer officer, a grad- 
uate of West Point. 
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as brigiidiei^gcncral of 
volunteer; and brevel- 
ted brigadier-general 
of the Tegular army. 



A TRIPOD FOR RIUVF-YING THE BATTLEFIELD 




THE ENGINEERS IN KENTUCKV"— HE.4DQUAHTERS AT CAMP NELSON 

In tbe West, Forts Henry And Donelson and Meksburg are names that are held in memory as demonslraling the high aehievements 
of the Engineer Corps. Its labors at ('hattanooga, under Colonel Memll, rendered that important position impregnable. The work 
at Knoxville likewise withstood terrifie onslau^t. At Nashville the skill of thi- engineers emibled General Thomas to lake his stand 
until he was ready to move against Hood. Iliroughaut tbe Atlanta campaign Sherman showed implicit confidence b 
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The importance of these defenses was mainly in enabling 
Thomas to concentrate his army at a depot well stored with 
munitions of war. and to liold his opponent, who was flushed 
\Mth his successful march from Atlanta, in check, until the 
Union army was fully prepared. It is conceded by all critics 
that the labors of the engineer troops on these works were 
abundantly well spent. During the same e\'eiitful period, the 
fortifications constructed by thera at Murf reesboro were success- 
fully held and defended by a portion of Thomas' army. 

No mention has been made of the immensely valuable serv- 
ices of all the engineer officers in the conduct of sieges 
throughout the war. Xo small portion of the conflict consisted 
in the besieging of important fortified places, and the manner 
in which these duties were discharged elicited high praise from 
all the commanding generals who had to do with such opera- 
tions. Henry, Donelson, Vicksburg, p'ort Fisher, the defenses 
of Charleston, Mobile, Savannah, and other places were all 
notable for the work of the besiegers, whose engineers <lirected 
and superintended tlie construction of the works of approach. 

Justice to posterity demands that an acairate record of 
all the important military events of the war I>e-preser\-ed. Xo 
small part of that record had to Ik; shown by maps. The chief 
engineer of the army directed the engraving, lithographing, 
photographing, and issuing of these maps, of which about 
twenty-four thousand five hundred sheets were sent out during 
the Civil War. The carefulness of tl»e compilation often has 
Iwen demonstrated. The hostile oj)erations came to an end 
with the surrender of the last Confederate armed forces, but. 
for the construction of a basis on wliich accurate history might 
later he built, the Kngineer Corps of the army continued its 
invaluable labors in making record of tliese events, which could 
lie best depicted in map-form and in official reports. ^\'e have 
not even yet fully realized the immense worth of these docu- 
ments of the great struggles during the Civif War. 
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REMINISCENCES OF THE CONFEDER- 
ATE ENGINEER SERVICE 

By T. M. R. TAicorr 

CiJone/ Co'iiiiiaiidiiig Eiigiwer Trix>px, Army of Northi-m Vlrghi'ui, 
Confederate Stales Jrmtf 

[The text of this article is of especial value si~:r it embraces per- 
sonal reminiscences in n. field where few official reccrds or maps are 
available; namely, tlie operation of the engineer troops with the Aniij 
of Northern Virginia, The chapter is broadened by illustrations show- 
ing engineering works of the Confederate army in the West and South. 
— The Editors.] 

THE account of the sen'ices rendered to the Southern Con- 
feiieracy by its engineers must be largely, if not wholly, 
from memory, owing to the loss of records pertainnig to this 
branch of the Confederate military service. The following, 
therefore, must be considered merely a reminiscence of the Civil 
War preserved in the memon,' of an individual participant in 
the events of the four years, from April, 1861, to April. 18G5. 
Prior to April. 1861, tlie State of Virginia maintained the 
hope that wise counsels would prevail, and urged forbearance: 
but mindful of the old adage. " In time of peace prepare for 
war," an appropriation was made for river, coast, and harbor 
defenses, and tlie services of a competent military engineer 
were secured to plan and superintend the work. Thus it hap- 
pened that, when the Ordinance of Secession was passed by the 
Constitutional convention of the State of Virginia, on the 16th 
of April, 1861, in answer to Lincoln's call for her quota of the 
seventy-five thousand troops, no time was lost in organizing 
a State corps of engineers to prepare defenses again.st the 
then inevitable invasion of the State. 
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CONFEDERATE ENGINEERS miO AUDE THEIR ^UaK 



When it is realized that few of the officers iii the 
Confederate Engineers Corps had any previous 
praftice as mlUtarj' engineers, although some 
of them had been edu- 
cated at niihtary acad- 
emies, and that no en- 
gineer troops were pro- 
\'ided for by the Con- 
federate Congress until 
1863, the work accom- 
plished by the C.'onfed- 
crate engineers seems all 
the more marvelo;is. 
The Confederate coast- 
wise defenses were 
strengthened in a way 
that baffled the blockad- 
ing fleet, and no two ar- 
mies have ever been en- 
frenched in tiie 6eld aa 
were the armies of the 
South and North before 
Petersburg. Walter H. 
Stevens became major 
in the Confederate bbioadier- 




Corps of Engineers March 16, 1861. He 
was made colonel the following year, and 
brigadier-general August 28, 1864, He was 
chief engineer of the 
Army uf Northern Vir- 
ginia before Petersburg, 
and surrendered at Ap- 
pomattox. Danville 
Lcadl)etter also became 
a major in the Engineer 
Corps Mareh 16, 1861. 
He was a brigadier-gen- 
eral of the Provisional 
Army of the Confed- 
erate States February 
«7, 1861. J. F.GUmer 
was lieutenant-colonel 
of the En^neer Corps 
in 1861. He became 
brigadier-general in the 
Confederate army in 
1862,and major-general 
in 1863. Diiringmostof 
his service he was chief 
of the engineer bureau. 
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The moment that the Norfolk Xa^-y-Yard was evacuated, 
the erection and annament of batteries along the Elkabeth 
River was begun to prevent its recapture: and thus Virginia 
came into possessitNi of a thoroughly equipped navy-yaTd. at 
which the Merrimac, some time later, was converted into the 
ironclad Virginia, and the guns needed for the speedy arma- 
ment of batteries for the defense not only of the £lizabetb. 
James, and York rivers, but also against attacks on Norfolk 
and Richmond by other lines of approach, were obtained. 

Subsequently, the \'irginia Corps of Engineers was 
merged into that of the Confederate Slates; and the cost of 
completing the defenses begun by the State of Virginia was 
home by the Confederate Government. 

Verj' few of the officers in the Confederate corps had any 
previous practice as militarii' engineers, although some of them 
had been educated at niilitar>- academies. In this respect 
the North had a decided advantage over its opponents. No 
engineer trtxips were pro^Hded for by the Confederate Con- 
gress until 1863, when two regiments were authorized and or- 
ganized, in time to take part in the campaigns of 1861. Prior 
to that time, such duties as pertain to engineer troops were 
performed by details from divisions, generally known as Pio- 
neer Corps, under the direction of officers of the Engineer 
Corps attached to such divisions. 

Of the two regiments of engineer troops, the First Regi- 
ment and two companies of the Second Regiment were organ- 
ized for service with the Army of Northern Virginia. The 
other eight companies of the Second sen'eti elsewhere than 
in Virginia, several of them in the Trans-Mississippi Depart- 
ment. 

During the first three years of the war when pontoon 
bridges were needed, they were handled by the Pioneer Corps, 
or other details from the ranks, under the direction of officers of 
the Engineer Corps. The bridge on which General I^ee's army 
recrossed the Potomac near Williamsport after tlie battle of 

|«H] 
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AN INGENIOUS DEVICE OF THE CONFEDEILVrES IN PULASKI 



The Corifoderfttes had swung upwards the muzzle of this 8-inch smootli-bore sea-i'oiist gun within Fort 
Ptditski, so that it could be used a-s a mortar for high-angle fire against the Fttlera! batteries. General Hun- 
ter and General Gillmore's troops, supported by the gunboats, had erected tliese on Jones Island and Tybee 
Island. Fort Pulaski, commanding the entrance to the Sa\annah River and cowring the passage of block- 
ade runners to and from Savaimah, early became an important objective of the Federal forces at Hilton 
Head. It was of the greatest importance that shelis should be dropped into the Federal trenches, and this 
ac'counts for the position of the gun in the picture. There was no freedom of recoil for the piece, and there- 
fore it could not be fired with the "servic-e" t^harge or full charge of powder. Reduced charges, howe\'er, 
were sufficient, as the ranges to the opposing batteries were short. With this and other ingenious devices 
the little garrison kept up its resistance against hea\-j' odds. It finally surrendered on April 11, ISGi. 
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Gettysburg was an illustration <)f tlie corps' resourcefulness; 
for in this instance pontoon boats were Iackir]g. The expe- 
dition with which material was eoHected, boats built, and the 
bridge constructed was most creditable. 

The pontoon bridges for the engineer troops in Virginia 
were built at Richmond under the direction of the engineering 
bureau, and were in accordance with the ]>!ans and sjKicifica- 
tions prescribal by Captain (afterward (ieneral) George U. 
McC'lellan, Uniteil States Corps of Engineers, in one of the 
engineering papers published s(niie years prior to the War be- 
tween the States. 

The pontoon bridge consisted of flat-bottomed boats, with 
Iongitu<linal timbers to connect them, and i>lanks for the floor- 
ing, all of which were lashed together with cords, so that they 
could be quickly assembled and as readily taken apart. The 
transi>ortation of them required wagons specially constructed 
for the purpose. Provision had, of course, to be made to hold 
the boats in ]>osition against stning currents in streams to be 
crossed, by anchors or guy-lines to the shore. 

When the cami)aign opened in 1864, the engineer troops 
attached to the Army of Northern Virginia, which was then 
at Orange Court House, were used first as infantry to guard 
the depot of supplies at Guiney's Station, and afterwanl to 
support a cavalry brigade which held the Telegraph road, on 
the extreme right of General I^ee's position in Spotsylvania 
County, where it crossed the Ny, one of the foiir streams which 
form the Mattapony River. At this point earthworks were 
constructed, and the jxisition was held until after the battle of 
Spotsylvania Court House, when it was turned by the flank 
movement <)f (ieneral Grant; and General Lee retired to the 
line of the North Anna River. 

During General Grant's demonstration against Rich- 
mond, the engineer troops were used to strengthen the works 
which withstood his attacks at Cold Harbor; but anticipating 
the necessity at any time for a prompt movement across the 
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James River, a pontoon bridge was laid at a point known as 
C luffin's Bluff, and this was sdctn tlii-reiifter iisod to tmrisfcr 
iciiiforceinents to the line lietvveen tlic James and A])pomattox 
ii\ers, and to Petersburg. 

At the same time, one company of engineer troops was 
detached with a pontoon train and sent to Petersburg, wliere a 
Imdge was needed to facilitate crossing the Appomattox River 
it that point. Of the eleven comjjanics of engineer troops 
mIirIi remained north of the James <inring (Jeneral Grant's 
hi st operations against ]*etersl)nrg. one company was in charge 
of the ])ontoon bridge at Chattin's Uluff and ten served as in- 
fantry on what was known as the Deep Rottom line. 

As soon as it became known to (General Heauregard tliat 
an attempt was being made to nndennine a salient point on his 
line, lie made use of the company of engineer troops then at 
Petersburg, in an effort to protect the tlireateiied point by 
countermining. Two jiits were sunk in the treiielies. fnmi the 
bottom of wliich drifts or tunnels were extended some distance 
beyond the entrenchments, an<l a circumvallating gallery was 
in progress, which, if it had been coni[)leted in time, might 
have discovered the exact location of the underground ap- 
proach of the foe: although it was subsequently ascertaincil 
that while the <lrift by Mbich the Federals reached a point under 
the Confederate lines was about half-way between the two Con- 
federate workings, it was at a somewhat lower level. How- 
ever, the Confederate works were incomplete when, on .July 
:10. 18(i4, the Federal mine was exi>Ioded. 

The mo-st lasting effect of this demonstration by (ieneral 
Cirant was to produce a feeling of inijiending danger at every 
salient point of the Confederate line of defense; and CJeneral 
Lee ordered eight more companies of engineer troops from 
north of the James to Petersburg, and made large details from 
the infantry to swell their mmibers, in order to expedite the 
work of eounttimming uhich fioni that tune on uas puslitd 
mtigetically, untd ample protection was. afforded at all points 






OXE OF THE GINS THAT HAD TO BE D|iG OUT— FORT MtALLISTER 



Digging out the guns was an evpry-moming duty of the gairisoD In Fort MoAltiater. defending Ssvannuli, during the three bomburd- 
mentaor the Federal monitors and gunboats— Jaauary )iT. February 1. and March ^, 1803. Every night the cannon in the fort became 
buried with dirt thrown up by the Federal sheila, yet every morning they were roaring defiance again at the attacking fleet. No Federals 
set foot here until the little Rarri^on .if «K) men were confronted by Sherman's army of IDO.flOO and stormed on J)rtiMTiU-r 13, 1861. 




tXiRT MORGAN, MOBU.E BAY, ALABAMA 



Fort Morguli, «ti the right of the cntnmce to Mobile Bay. was one of the strongest of the old brick fortg. By Aligiut, IHGi, it had 
been greatly strengthened by immense piled of sandlmgs. euvering every portion of the exposed front toward the neck of the bay. The 
fort was well equipped with three tiers of heavy guns, one of the guns at least, of the beat English nuJce, imported by the ConfrdBrates, 



S- .  -^ ^ 



Sl^ 



3 



exposed to attack by mining. These underground defenses 
iiK'liided, licsiiifs the necessary ])its. over two iirid orif-Iuilf rnilfs 
of drifts or tuniifls. 

Ill addition to the conntevniiniiig at Petersburg, the en- 
gineer troops were used to strengthen the fortifications and to 
build a branch railroad to facilitate the dehvery of supphes. 
During the investment of Richmond and Petersburg, two pon- 
toon l)ridges were maintained across the Appomattox River, 
and one aeross tlie James at Chaitin's Bhiff; and additional 
pontoon trains were provided in case tliey sliould be needed. 

Anticipating the necessity for the abandonment of Rich- 
mond and Petersburg, General I^ee, during the winter of ISG-l- 
(!5, required the engineer troops to rebuild Bevill's Bridge over 
the Appomattox River west of Petersburg, and to send a pon- 
toon bridge to the Staunton River in Charlotte County. 

The engineer troops also jjrepared a map showing the 
routes to the diflFerent crossings of the Appomattox Rtver, to 
be used whenever the army slioidd be withdrawn from Rich- 
mond and l*etersburg. This map has since lieen lithograi)hcd 
by the United States (Jovernment. 

In March, 1805, when the right of General I-ee's posi- 
tion was seriously threatene<l, engineer troops strengthened the 
defenses at Hatcher's Run; but the main body of them served 
in the trenches in place of the infantry withdrawn to extend 
still furtlier westward a line which was already more than tliirty 
miles in length. 

The Confederate reverse at Five Forks, whlcli cut off a 
part of Ijce's army from I'etersburg and forced it to retire to 
the north side of the Appomattox River, was closely followed 
by the loss of a part of the entrenchments before that city, and 
this necessitated an interior line of defense, pending the with- 
drawal of the main body of General Lee's army to the north 
side of the Appomattox River. This new line of breastworks 
was thrown up liurriedly, in part by the engineer troops, but 
chiefly by negro lalmrers. This was probably the only time 
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Ahmg thr Niirlh <"aruliiia aaml, Ufar Wilniingtcm. Ruani'Tig Uif port lungcal upen to blockadp-runnprs, lay lliew far-fluiiK curt li works. 
Heavy timbers were heaped fifteen tu twenty-Gvi- f<*t thitk «-ilh sand, sodded witli luxuriant marali-grass. Beluw appears siime nf thi- 
drstruction wrought by the fiiv of the Fcdpral w«r-ships. Here are the emplacements nert to the angle of the work na the left of the 
sea face, and a bomb-proof under the traverse. The first gun on the right is a lO-ineh Columbiiul disinountr<l by the assailants' Gre. 
Only the old-style two-wheeled wooden carriage, without chassis, can be seen, at the top of the buiik — ready to tumble over. The 
neit gun is also a 10-inch Columbiiul which has been knocked off its wooden barbette carriage; the third, ii (I'-g-inch rifle, on a two- 
wheeled wooden carriage. The carriage has been knocked entirely off the hank, and is Ijing in the pool of water. The only gun left 
mounted is the 10-inch Columbiad to the lelt. The fort finally succumbed ta the terrific fire of the Federal fleet on January 15, ISOfl. 
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that the Confederates re(iuired negro laborers to work under 
fire, and to their credit he it said that they performed their 
task with apparent wilhngness. 

The engineer troops were tlie last to leave the city of 
Petersburg, for the destruction of tlie bridges devolved upon 
them. They retired from the tiortli bank of the river early in 
the morning of April 3. 1865, under a scattering fire from the 
advance guard of the Federals. 

Then followed a day's marcli to Goode's Bridge,. and the 
crossing of the Appomattox River at that \Hnut, not only of tlie 
army and its wagon trains, but also of a large number of other 
wagons, carriages, buggies, and riders on liorsebaek, Govern- 
ment and State officials, bank-offieers with tiieir specie, and 
many private individuals seeking safety for themselves and 
their belongings. 

It had been planned to use the newly built Bevill's Bridge, 
which was the nearest to Petersburg, for the troops and trains 
from that point, Goode's Bridge for troops from Richmond, 
and a pontoon bridge at Genito for all not connected M'ith the 
army; but by reason of high water, which covered the ap- 
proaches. Bevill's Bridge was useless. The pontoons for Gen- 
ito, which were ordered from Rielimond two days before, failed 
to arrive, and thus everj'thing converged at Goode's Bridge 
and the railroad bridge at Mattoax. 

This awkward situation was relieved to some extent by 
hurriedly laying a rough plank flooring over the rails on the 
railroad bridge, which made it practicable for vehicles to cross 
at Mattoax. 

The crossing to the south side of the Appomattox River 
having been effeeteii in some confusion, but, owing to the light 
of the moon, without accident, both the railroad and ponti n 
bridges were destroyed before daylight; and the engineei 
troops moved on to Amelia Court House, where some rest b it 
very inadequate rations awaited them. 

Soon orders came from General I.,ee to push on to Flat 






FORT FIHHER 
EFFECT OF THE NAV.\L BOMBARDMENT OF DECEMBEB, 18«4 



In 18(H. ft IftFRiT force than ei-cr hiul iisscmhlcd under nav cnmioand in the hLrtory of the Araeritati navy Baa conreni mteil before 
Furt Fielier. Nurlli (.'uruliuu. under Adtiiiral Uitviil D. Porter. Sixty vejuieLs, uf nhieh live were ironelads. urrived in siglil of llif min- 
parts OD the moming uf December lOth. After a futile effort to damage t1i« fort by the exploaion of the powder-boat Louisiana on tlic 
night of Dcorinber £3d. tlie fleet sailed in to bc(({n the boDil>ardtiiciit, The .Veie Irantida, followed by tho mouiturs, took position 
AS lAoae in as tlieir drafts would permit. The Minnemla. Colorado, and WiJiajik followed near. With a deafening roar and a .sheet 
of flaJDc, Uieav frigates iliselmrgMl their broadsides of twenty-five B-ineh guns, driving the garrison Into their bomb-proofs. On Christ- 
mas Day. the bombardment was resumed by the largpr vessels and the ironclads, while the smaller vessels covered the landing of General 
Buth-r's troops from the transp()rts which hiid jilst aiTi\-pd. The fort pro\x>d too strong to take by assault, and the tnxips were withdrawn. 
The (uH did not fall until Januarj- 15, 18U5, This photograph shows the effect of the terrific bombardment of the Federal Beet, 
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Cnrk. wluTf tlic failure »>f an old (.■oimtry bridge and the ab- 

■;^u4^^ st'iuv 1)1" prtu'lioablf fords dt'layvd tbf crossing of that stream. 

PT^'^- Tho outlook at that point oti tlio lino of inarch was evidently 

~ '"^ disturbing to (li'iieral l.vv, for on iirrivnl of the engineer 

/I'' triH)))s late in the aftern<H>ii. for whieli he had waited, he im- 

X pressed upon the eoionel in eoininand of them the necessity for 

strenmnis efforts to etreet as rapid a enissing of Flat Creek 

I as possible, emphasizing his instmetion by saying that a cap- 

luivd order from Cleneral (Irant to (iencral Ord, who was at 

.letersville, indicated an attack early next morning. 

Timber was felled: a new bridge was hnilt; tlie last veliicle 
bad passed <)ver it. mid the engineer trooi>s were already in 
motion toward Amelia Springs, when a Federal battery unlim- 
U'red on a near-by hill :nul tircxl a few shells to expedite tlie 
movement of as tired arid liiingry a lK>dy of Confederate tniops 
as eoiild have Inrn fonnil that morning in (leiiernl Lee's army, 
where fatigue and himger were familiar eonditions. 

When the engiiieer tr<HH)s. whieh had been rejoined by the 
(Himpanies detached for service north of the James Kiver and 
had made a resptH-table showing in strength. reaclKxl Sailor's 
Cnn'k. where the rear gnard of the army was in hue of battle, 
expecthig an imnuiliate attack, the general in eoniniand looked 
pleased and ssiid they were jiist what be was bxiking for to 
nviifortv a weak spot in his hne. To decline sueh an honor 
was not within the range i>f military ])ossibilities. bnt an onlor 
fntm tieneral I.ee, which a e»>nrier had l>een seeking to deliver, 
made it intperative to move on to the assistant of the wagim 
trains.. .\ heavy onhunuv train, whieh was stalled in an effort 
to surmount a sleej) liill over a bad road and to en>ss a creek 
thn>ngh swampy groinid. was cansing scrions delay, and a 
numlHT of wagon trains were park^tl in the tields. waiting for 
their turn to move on. 

While this iMngestion was In-ing partially relieved, the 
battle of Sailor's I'nvk was t'ought, which resnltt-nl in defeat 
to the 4.'ont'«.>lerales. who were falhng back in disorder towanl 
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]n this pliDtDgTBpli UDrxpliHli-d li-incli shrtia can bp plainly seen upon the beftch, nil they Tell un Junuiir.v 13, 18tto, in tliir torrilii' (ire 
from the Fpili-ral fleel undpr Rear- Admiral Porter. Tliis was the land face; the portion to llie U-ft was the angle of the work. The 
land assault by the sailors on January 19tL, wan repulsed with a loss of $ome three hundred killed and wounded. At the wertem end 
of the worits, however, the army luider General Alfred H. Terry uucrceded in effecting an entrance and captured the fort that ev<'niag. 




ONE OF THK HUGE TRAVERSF-S. AFTER THE BOMBARDMENT 
A traverse in an earthwork built perpendicular to the main work in order to limit the deHtructive orcaof shelLi. The traverses at Fort 
Fisher rose twelve feet above the Iwenty-foot parapet, ran back thirty twt, and exceeded in size any previously known to enpneers. 
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the still-delayed accumulation of u-agon trains. This caused 
a panic; traces were cut, and the drivers, mounted on the de- 
tached mules, abandoned their wagons and sought safety in 
rapid flight. But the panic Mas not communicated to the 
engineer troops, which were formed in line across the road, in 
the Ixrlief that the broken ranks of their veteran comrades 
would re-form behind them, for no foe was in sight. 

Such was the situation when Cieneral I^ee himself came 
back, followed by Mahone with his division, which then became 
the rear guard. The engineer triMjps, being placed under 
Mahone's orders, moved in advance to the Appomattox River 
at High Bridge, and, in accordance with instructions, pre- 
pared to destroy the railroad bridge and the wagon bridge, 
after the tnM>ps and wagon trains had all passed. 

The order to set fire to the bridges was so long delayed 
that, when it was done, the Federals were close at hand, 
although not visible from the wagon bridge. They made a 
dash and put out the fires l)efore the structure, which did not 
burn readily, was seriously damaged. In an ineffectual effort to 
recover and complete the destniction of the bridge, the engineer 
troops met with some kisses in killed, wounded, and capture<l. 

There were a day or two more of hunger and fatigue, and 
then the closing scenes at Appomattox Court House, on the 
morning of April 9th, which foimd the engineer troops in line 
to protect wagon trains, with the Federal cavalrj' in their front. 

Of the officers of the Engineer Corps of the Confe<lerate 
army, few are left to give any account of their ser\'ices. Many 
of them were attached to the different commands in the field, 
quite a number of them were employed in making surveys and 
preparing maps for the use of the army, and others were in 
charge of the erection and enlargement of fortifications. 

The records of the engineer bureau are said to have been 
removed when Richmond was evacuated; but what l>ecame of 
them will probabh ncAcr be known, except that some, if not all, 
of the maps fell mto the hands of prl^ate individuals 
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THE LOCOMOTIVE FRED LEACH, AFTEB ESCAPING FROM THE 
CONFEDERATES — THE HOLES IN THE SMOKESTACK SHOW WHERE 
THE SHOTS STRUCK, AtTGUBT 1, 186S, WHILE IT WAS RUNNINO ON 
THE ORANOE AND ALEXANDRIA RAILROAD NEAR UMON MILLS 




WTIAT LINCOLN 

Thin raiiioiu "liea^npole and conuulk" brid^, so namrd by Presiilent Lincoln, anuucvd at ita alim stniL-turc. waa nuhrd up by toUllr 
inFXp(^labor:yet iiiHpitcof thin inromprtmt aiiutiincc. an insiiffidrnt nipply of tools, wrt wi»thc.-r and aarardty of fuuiL the briilgc 
WHS rrady to ntny tra'riu in \vsh than two werlu. I^init on this iiitr had Iwt'n thir origlnitl rHilnxul miuing — a m Jiilly (i>n»tnlpt«l aflur 
dMrtroy«l early in the war. Aftcrthi'iiratnirtinncirthe "bniin|>iilcan<iii>miita1k" hrirlp- by thi^ tJnion tnxiinH'hun Bunuide i-vopualal 
KrHlcri(-kil)ur|{. tame a third uf mori- Kolid cunstnictitin. shown in the ii|)tH<r photugmiih cm the right-hand pngi.'. The briihtu Mnw 





THK THIRD BRIDGE. I'HOTOGRAPHED APRIL K, 1883- IIKunV. I HK PIJIRTH 

b the fourth to be built for the Richmoad, Fniterii:kHbiirg and Potumac Railnuul at this point. The llnited Slates Military Railn)ad 
ConitnirtiiHi Corps by this time poase»s<Hl both trained men and necessary tools. Work on this last bridge was begun Friday, May 
ao, ISfti, at five A.U.; the first train passed ovvi .Sunday, May 2%). ut four P.u. Its total length was 41-1 feet, and its height nnu eiglily- 
two feet. It contained !2tH.OO0 feet of timber, bunrd measure, but the atiual time of construction was just furty houra. The photo- 
KTiiph was taken by Captain A. J. Russell, chief uF photographic ivrps. United States Military RaiinuuLi. for the Federal Govi-mineiil, 
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FEDERAL MILITARY RAILROADS 

l!v (). K. HuxT 

Cdjiltihi, i'liitnl Stntex Army 

WITH miles of black and yellow nmd between them and 
the base of supplies, anil a short day's ration of 
bacon and hardtack in their haversacks, the hearts of the weary 
soldiers were gladdened many times by the musical screech of 
a locomotive, amiouncing that the railroad was at last up to 
the front, and that in a short time they would have full rations 
and mail from home. Tiie armies that operated in Virginia 
and in Georgia greeted, very often, the whistle of the engine 
with shouts of joy. They knew the construction corps was 
doing its duty, and here was the evidence. 

In the strict sense of the term, there were but few mili- 
tary railroads in the United States during the Civil War, and 
these few existed only in portions of the theater of war in Vir- 
ginia, in Tennessee, and in (ieorgia. Roads owned by private 
corporations were seized, from time to time, and operated by 
the Governments of both sides as military necessities dictated, 
but, technically, these were not military roads, although for the 
intents and purposes to which they were all devoted, there 
should be no distinction drawn. The operation of a railroad 
under Government military supervision, while retaining its 
working persomiel, made of it a military road in every sense. 

(ireat railroad development in this country began during 
the second quarter of the nineteenth century. The United 
States Government, about 1887. adopted the policy of loaning 
to railroad companies officers of the army who had made a sci- 
entific study of this new means of communication, and the 
result was a benefit to the roads and the Government. 
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-TIIEY KNEW THE CONSTRUCTION CORPS WAS DOING ITS DUTY" 

CAMP OF THE CORPS AT CITV POINT IN JULY, 180* 



I 



The coiistniction corps of the United States Military Railroads had a comparatively easy time at City Point 
under General MeCallnm. Ther^ was plenty of hard work, but it was not under fire, and so expert had they 
become that the laying of track and repairing of bridges was figured merely as a sort of game against time. 
The highest excitement was the stri\-ing to make new records. It had lieen othenvise the year before. 
Genera! Herman Haupt, then General Superintendent of all the military railroads, had applied for and re- 
ceived authority- to arm, drill and make the military railroad organization to some extent self-protective. 
This was on account of the numerous depredations committed along the Orange and ;Vlexandria Railroad. 
Bridges were destroyed and reconstructed (that over Bull Run tor tlie .seventh time), trains troubled by 
marauders, and miles of track destroyeil by the antiics. These men in their camp at City Point look alert 
and self-sufficient. The investment of Petersburg had Iwgun, and their troubles were ])ractically o\'er. 
[1-^18] 




fHUttarg Sailroalis 

Constructing companies were assisted in carrj-ing out their am- 
bitious projects, ami tlie Governnicnl profited jjredlly by the 
experience gained by the officers so detailed, " In this manner 
army officers liecame the alncators of an able body of civil en- 
gineers, who. to this day, have continued the inherile<l tradi- 
tions, methods, disciphne, esprit dc corps, and the high bearing 
of their distinguishetl predecessors." 

General Grant spoke very enthnsiastically of the work of 
the 'railroads and wagon roads operated for him during the 
Virginia cani)iaign of ISO-*, when his army had to be supplied 
by wagons over the extremely difficult roads, from the tennini 
of railniad lines that were pushed into the Wilderness as far as 
possible, and from ever-shifting bases on the rivers. «here the 
lack of dockage facilities made the work of handling freight 
very arduous. He particidarly amipliniented the officers in 
charge of the trains on the fact that very little special protection 
had to be given them. 

General Sherman, in his memoirs, notes that his base of 
supplies during the campaign of 18(i4 was Nashville, supplied 
by railroads and the Cimil)erland Hiver, thence by rail to 
Chattanooga, a secondary base, and by a single-track railroad 
to his army. The stores came forward daily, but an endeavor 
was made to liave a constant twenty days' supply on hand. 
These stores were habitually in the wagon trains, distributed 
to the corps, divisions, and regiments, and imder the orders 
of the generals commanding brigiulcs and divisions, Sher- 
man calculated that, for this supply, he needed three hundred 
wagons for the provision train of a corps and three hinidrcd 
for the forage, ammunition, clothing, and other necessary 
stores- — a total of six hundred «agons per corps. It was recog- 
nized as impossible for the wagons to go a great distance from 
the terminus of the railniad and still maintain their maximum 
efficiency of operation, and hence the efforts made to keep his 
railroad construction up to the rear of his amiy. 

The construction, o|>cration, and repair of the railroads 




GENERAL HAUPT INSPECTING THE MILITARY RAILROAD— IBflS 



On tbi' niibaiiktitimt slandii GcnrrBl Haupt overseeing the actual wurk on the railroad. This photograpli givra an indiratiiui of the 
secret ol his siitocsit— no detail wan loo smull fur him to iosptf-t. I[e was a gra<liiate of Ihe Ilmtrd Stal«« Military Academy in the 
divu uf 1835. He resigned his euinniissjon aoun after graduation, and entered the railnuul MTvire in the lf>tate of Pi-nnsylvania. Hia 
especial furte was bridge- building. In IMS he became iilenlificd with the Penn;i]'lvania Raitro«d, and in 18S3 he berame interested 
in the Iluusac Tunnel project in Ma.ssai;husetts. which he carried to oucceimful comph'tion. In April. IB09, Secretary uf War Edwin 
M. Stanton summoned him lo Washington and put him io charge of mcuing the railways and transportution service from the chaua 
into which they had fallen. At first employed as a civilian, he was given later the rank of colonel, and at the second battle of Bull 
Run was commissioned hrigadier-general of volunteers. His work was magniSceut. and he soon had the rulroods running smoothly. 
On arenunt of ilifferencea with General Pope, he retired to his home in MassachusetLt in July. 186«. A few days later he received from 
the War Department the following lelegmm: "Come back immediately; cannot gc'l along wilhcml you; nut a wheel moving on any 
of the roads." Genend Haupt returned, and the wheels began to move. On Scptemlier 14, 1883, D. C. M<,Calluni succeeded Haupt 
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of the Federal Army of Virginia and the Army of the Poto- 
mac were, until September 9, 1863, largely in the hands of 
Herman Haupt, who, for a time, also held general superintend- 
ence over all the military roads of the Ignited States. 

In April, 1862, the great war secretary, Kdwin M. Stan- 
ton, sent an urgent telegram to Mr. Ilaupt, requesting him 
to come to AVashington. Knowing that Congress would prob- 
ably exercise a certain amount of supervision over his work if 
he entered the Government service, and having had a discour- 
aging experience already with legislative luxlies, he hesitated 
to undertake the work which Secretary Stanton pressed upon 
him. However, having been assured by the joint committee 
of Congress having such matters in charge that his interests 
would not be sacrificed, he immediately began the task of res- 
cuing the railway and transportation service of the P'ederal 
armies from the apparently irreparable chaos into which it 
had fallen. Secretarj' Stanton knew his ground when he con- 
fided this work to Haupt. He also knew his man, and the 
absolute integrity and fearless energ}' that he was capable of 
putting into any enterprise he undertcx^k. 

At first, Haupt was employed as a civilian. On April 
27, 1862, however, he was appointed aide-de-camp on the staff 
of (General McDowell, whom he had known at West Point, 
and wth whom he was soon on the closest terms, b^^th j>ersi>n- 
ally and officially. On May 28th, he was given the rank of 
cf^lonel, which he held until the second battle of Bull Run, when 
he was commissioned a brigadier-general. 

The first imjx^rtant work under Haupt's direction was 
the reconstruction of the railroad from Aquia Creek to Fred- 
ericksburg. This became, on reopening, the first strictly mili- 
tarj- road in the United States during the war. At Aquia 
Creek, the large wharf had been cf>m]>letely destroyed and the 
railnjad track torn up for a distance of abf>ut three miles, the 
rails having been carried away and the ties burned. All the 
brirlges in tlie vicinity had l)een destroyed by burning and their 
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A MIOBLEM SOLVED BY THE ENGINEERS 

It wtt» B long atrp from Cirsiir's Huodt'n bridges tu the liiffii-iillira whjdi iDnfronlnl tlii? Unitwi States Construct ion Cuqis lu the Civil 
Wm. Here is uu example iif its work. Time and again, during 1862-03, the bridges on the tine of tbc Otunge & Alexandria Ruilniad 
were deatroyed by killi Kidea in ndvunee and in retreat. It remained for tbe amiy engineers to reconstnirt llieni. It was s work re- 
quiring patience and uniTasing ucli(ity, tor sfux-d was of prime importanoe. These alnictiirre, rapal)lc of «iip[Hirting the pjissage ol 
heavy railroail trains, and built in a few ln>iirs, were eiinspii uims triumphs nhieh the American im^ncers added to the aonala of war. 
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abutments blown up. The road-bed had been used by wagons 
and cavalry and was badly ait up. 

The first bridge to be constructed on tbe line was at 
Accakeek Creek. This was built complete, with a span of 
about one hundred and fifty feet and an elevation of thirty 
feet, in a little more than fifteen hours on May 3 and 4, 1802. 
The next and most serious obstruction was the deep crossing of 
l*otoniac Creek. Here was built what is kn(>wn as a deck 
bridge, of crib and trestle-work, four hundred feet long and 
eighty feet liigli. As before, totally inexpert lalM)r was em- 
l)loyed. and oidy a very few otficers who had any knowledge of 
that kind of work were available. ^Vith this incomjKJtent as- 
sistance, with an insufficient supply of tmds, with occasional 
scarcity of ftxMl, and several days of wet weather, the work was 
nevertheless advanced so rapidly that in nine days the bridge 
was crossed by foot i>assengers, and in less than two weeks an 
engine was passed over, to the intense delight of the soldiers, by 
whose labor the structure had been erected. It was completed 
on May 13th. After President IJneoln first saw this bridge he 
remarked: "I have seen the most remarkable structure that 
human eyes ever rested upon. That man, Ilaupt, has built a 
bridge across Potomac Creek, alnrnt four hundred feet long 
and nearly a hiuidred feet high, over which loaded trains are 
nnniing every hour, and, ujion my word. . . . there is nothing 
in it but l)caii-p()les and corn-stalks." 

The railroad bridge across the Rappahannock at Fred- 
ericksburg was constructed next in aUnit the same time as that 
across Potomac Creek, anil was six hiuidred feet long and 
forty-three feet alM)ve the water, with a depth of water of ten 
feet. This structure was built inider the immediate supen'ision 
of Daniel Stone. 

The exeitement created by (ieneral Jackson's invasion of 
the Shenandoah, in 18»»2. caused orders to \>e issued to Mc- 
Dowell to intercept him. The railroads were unser^'iceable, 
and it l>ecame Ilaupt's duty to make such repairs as would 
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BRIDGES WHILE YOU WAIT. BY THE CONSTRUCTION CORPS 
Early in 1803, after Runuide was relieved and while tbe Army of the Potomac was lying at Fredericksburg undec Hooker, the con- 
■truction corps experimented husily with portable trusses and torpedoes. Records of the experiments wt-re made by photographs. 
and these views acri'ed for tlie education of other Federal armies. Above are some of the very photographs thiit inatructcd the Federal 
armies in "bridge-building while you wait." Hooker's first plan of operations, given in confidence to General Haupt, required Urge 
preparations of rail road- bridge material. Although the pinna were subsequently changed, ute was found fur all of this raatcriBi, 
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enable McDowell's forces to reach tlie Valley, at P'ront Royal, 
in time, if possible, to jjet in rear of tlie Cniiffdcrates. !Mc- 
Dowell was tlien in eonunand of tiie Uepartmeiit of the Rap- 
pulianiioL-k, and Haupt was his chief of construction and 
transportation. 

The road to be repaired was the Manassas Gap Railroad, 
It was promptly put in order from Reetortown to Piedmont, 
but the equipment was insufficient to enable it to sustain the 
amount of work suddenly thrown upon it. Besides, the opera- 
tion of military railroads was not understood, and the difficid- 
ties were constantly increased by military interference with the 
running of trains and by the neglect and, at times, absohite 
refusal of subordinates in the sujiply departments to unload 
and return cars. The telegraph was, at this period, so luicer- 
tain an instrument that it was considered impracticable to rely 
on it for the operation of trains. Consequently, a schedule 
was arranged. But liere again there was trouble. Even the 
War Department consented to haA'ing this schedule broken up 
by unwarranted interference, and the operators were compelled 
to return to the uncertain telegraph for train despatching. 

Colonel Haupt stated, in a report of these difficulties to the 
War Department on June 6th, that the road liad theretofore 
been operated exclusively by the use of the telegraph, without 
the aid of any schedule or time-table for running the trains, 
that such a system miglit answer if the telegraph were always 
in order, operators always at their posts, and the line exclu- 
sively operated by the railroad employees; but when in opera- 
tion it was frequently appropriated to mihtary purposes. In 
consequence, he had, on one occasion, been compelled to go 
eighteen miles to get in telegraphic conmiunication with the 
superintendent to team the cause of the detention of trains, 
and had been compelled, after waiting for hours, to leave with- 
out an ansMcr, the telegraph line being in use for military 
messages. 

As a further evidence of the unreliability of the telegraph 




ClARDINO THE -O. & A." NEAR UNION MlliS 
Jsckson's niid around Pope'a armj' on Brutoc unii Mftnassas stations in AiiguBt, 1862. taught the Fi-dpnil (^nerals tliut both nilroad 
and liaM- ol supplies must be gunrdrd. Pojie's urtny wus out of subsiatenre and forage, and the single-track raiinmd wan inadrquatc. 




This M-raii-lirai) ill Alrsrtinlri.^ vm* i.iiii|)<™il (.F Uii- ri'iiMiTLs ..f ™rs jin.l fiiijinr-. dralra.vcd l>y Jiicksun at llristoc uinl .Miiim.^s.is aliilions. 
The Confedfraiv leader nuuvhed fifty miles in thirty-six huurs through Thuroughfare Gap. which Pope had negli-cted Ui i^uurd. 
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for riiilniiul n»C', CdIoik.'! Iluupt stuted that, even if a wire and 
r>|K'rHtnr« were provided for the excUisive use of the road, the 
line would he «> liable to deriingement from storms ami other 
CHUsfs that it could he considered only as a eonveiiienee or an 
imxiliary. jVs a pritieipal or sole means of operation it was 
highly unrcliahle. and was not a neeessity. 

In order, (hen. t<i get some kind of service, the use of the 
telegraph hud again to he ahandoned, and even a schedule was 
ilispensed with. Trains rewired orders to proceed to Front 
H<iyal with all speed eonsistent with safety, returning trains 
to give the right of way. and all trains to send flagmen in 
advance. These (hignien Merc relieved as soon as exhausted. 
The trains were run in sections, and after considerable expe- 
rietHT in this inetlnMl of o])erntion. a certain measure of success 
was obtained. 

McDowell's onlers had Iwen to intercept Jackson; he had 
persttnally hurriwl through Manassas (iap with the troops in 
HtlvHuee. anil was at Fmnt Koyal when, on Slay 31st, an 
engineer otUeer rept)rted to him that there was a had break in 
IIh' railnwd just west of tlie summit of the gap, with the track 
lorn lip anil rails and ties thrown down the mountainside. 
McDowell sent ti hurried note to llaupt. who was east of the 
gup, and he ivpliitl by the same messenger that the general 
neeil feel no uneasiness, for. if the rails were within reach, the 
break eould be repairtil in a few hours. On June 1st. soon 
after daylight, the men of the iimstruetion corps reached the 
six'ue of the wixrk and fovmd it in bad sha|)e. but set to work 
inHniHliately. T1k> broken ears were tinnhletl over the Iwnk 
in short order. The track gang was diviileil into two parties. 
w\>rking towani each other fmrn the ends of the break. The 
rails .tnd ties wer^- hauUii up fnmi the side of the mountahi 
Wlow. and by ten oVl»K-k an engine iKis-wstHl over and was sent 
to reiH>rt to tleneral McDowell. Notwithstanding tl»e quick 
work \Ione timnighoiit. Jacksvn eseajKHl up the Valley, and the 
(mrsuil was fruitless. 
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BEFORE THE FRESHET OF APRIL. '63 
THE BRIDGE OVER BULL RITN THAT KEPT THE CONSTRUCTION CORPS BUSY 



The United States Military Riillniad ConstriiPtion Corps got much of its training at this point. The bridge 
over Bnll Run near Union Mills was <)ne of the most frequently reconstructed of the war. This photograph, 
taken from upstream, shows its appearance before it was carried away by the freshet of April, 1863. On the 
pages following it appears in several stages of de.'^tniclion and reconstruction after that event. This neigh- 
borhood was the .scene of numerous guerrilla raids after the battle of Chancellors ville, May 2, 186.S, It was 
visited with fire and sword again and again by both the Federals and Confederates, as the fortunes of war 
■• gave temporar>' possession of this debatable bit of ground, first to one side and then to the other. 
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After the wjtluirawal of McDowell from the Valley, there 
was u lull ill the active operations, uiitl the coniitniction corps 
was rer)r^aiiize<l. Up to this time it had been eomimsed of 
details of .sr)Idiers. Jt was now made up of a permanent per- 
sonnel, assisted by details when necessary. Under date of 
June 11, 18*(2, a set of regulations was promulgated by Colo- 
nel Iluiipt for the guidance of the corps, and on June 20th, 
Iluupt, believing that he had accomplished the purpose for 
which he was brought to Washington by the Secretary of War, 
sent in a letter of resignation, stating that the communications 
were then all r)pen, the roads in gmnl condition, the trains run- 
ning uceordiiig to schedule, abundant supplies of stores for a 
week or more in advance already transported, and no probabil- 
ity of any new work for the construction corps for several 
weeks. As characteristic of Secretary Stanton, it may he noted 
that this letter was never answered. 

On June 2(lth, (leiieral ]*0]>e assumed command and {>er- 
sistently declined to notice Ilaupt or the duties he had been 
performing. McDowell tried to persuade him to do so, but 
Pope declared that all such matters should l>e run by the Quar- 
termaster's Department. Consefpiently, Colonel Iluupt went 
to Washington, reported the state of affairs to an assistant sec- 
retary of war, and proceeded to his home in Massachusetts. 
The understanding was that he was to return if needed. Soon 
after his arrival home he received from the War .Department 
the following telegram, " Come back immediately; cannot get 
along without you; not a wheel moving on any of the roads." 
He reported to (ieneral Pope at Cedar Mountain, and received 
orders to dictate such dii-eetions as he deemed necessary to the 
chief of .staff. Orders were thereupon issued, placing Haupt 
in entire charge of all transportation by rai!n)ad within tlie 
lines of oiK;ration of Pojw's army. Thi.s was August 18th. 
On August li)th. the Secretary of War confirmed the order 
issued by (Ieneral l*ope on the previous day. 

During the retreat of (Fcneral Pope, the railroads under 
I mi ] 




LItTI\(i THE J9.000-P()L'NU ENGINE -VIBFIAIU)' KUdM THK DRAW OF I,ON(; HUimiE 



This scene o( Miirrh, 1804. auggwitt acinic iif llii- (iifficulliea which tonfrontitl Ihc aupcrinlcnili-nt o( luilitury niilitHul:! during the mir. 
Long Bnd){c. fruiti thi? railnxul-nuui'a licwpuiat. wus oot a very aubstantial slructun:. J. J. Moore, chief tnginrer and general auperin- 
tcudenl ot niililary railroads of Virginia, nixulcd to Brigadipr-Gcncral D. C. McCallum, under the dale of July 1, 1865, that he i-x- 
perienceil great difficulty in keeping it secure for the puassge of trains. On August 28, 1864, the draw at the south end of the britjge 
was nearly destroyed by a lug, with a schooner in tow, running inti) il, and February 18. ISM. an engine broke through the south 
span t>f the bridge. Ihe entire span iieing WTeeked. The residue of the •■Viblionl," wliieh weighi'd oB.IKIO [Wiunds and eost 9I1.84S. was 
apparently effreUial; thu same report aUtea thut il niii o.TCJ mill's iH a toUl cost ot W,3IB.78 in Hil' fiseal year ending June, IMU,?. 
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the direction of the chief of construction and transportation 
rendered great aid in the transportation of troops and in the 
removal of the wounded from the front. The supply of the 
army was kept up at the same time. This would have been 
entirely impossible in the early days of the war, yet the neces- 
sity of having one head for this sen-ice had not yet impressed 
itself on all the general officers of Pope's army, for we find 
interference with the operation of trains from officers who 
would not have done so if they had realized the importance of 
non-interference. There has been some controversy regarding 
the non-arrival of troops at the front during this campaign, and 
the point has been made that it was impossible to secure rail 
transportation. It appears that the railroad was a single-track 
one, with a limited equipment of cars and engines, and neces- 
sarily it was impossible to forward troops with the rapidity 
that could have been desired, but under the circumstances the 
operation of the trains was as successful as could have been 
hoped for. 

In consequence of the interference by subordinates with 
the running of trains, a positive order was issued by General 
Halleck to all concerned, directing that no military officer 
should give any orders, except through the chief of the con- 
struction corps, that would affect the operation of the road, 
and that all orders must come from either Cieneral Pope or 
(ieneral Halleck, except in case of attack on the road, in which 
case the officials of the road -were to consult the commander 
of the nearest body of troops. 

By August 26th, it was evident that the railroad could be 
relied on for nothing more than the necessary supplies for 
Pope's army, excej)t in cases where the trains should happen 
to be imeniployed, in which case troops coidd be forwarded. 
A schedule- for use in such event was provided. Transporta- 
tion was to be furnished in the following order: First, suhsi.st- 
tnce for men in the field second forage third ammunition 
fourth hospital stores hfth infaritr\ regiments that had seen 




On September U. 1863. 
General Haupt was relieved 
from further duty in the 
Wftr Department, and 
turned over his duties to 
Colonel (later Major-Gen - 
era!) D. C. McCaliuni, who 
was appointed Superinten- 
dent of Military Railroads. 
The efficient operation of 
tHe roads with the Army of 
thcPotonmceontiimed.and 
received the enthusiastio 
praise of General Grant. 
Engines for the military 
railroad at ('ity Point had 
to l>e transjKirted by water. 
In the lower photograph 
the "General Oix" is seen 
being landed at City Point. 




i\ujoh-(;e\eral d. c. McCallum 

.\N OfKK'KR I'RAi.SED BV <;i:nf:KAL (iHANT 



This engine weighed 59,- 
(KM) iH>uuds and cost SI9,500. 
It was credited with a rec- 
ord of lfi,77fi miles at the 
comparatively low cost of 
:i;<i,136.6^ during the fiscal 
year ending June. 1865. 
Behind it is the tender 
piled up witfi the wood 
wliich was used for fuel in 
tlio.se days. This is what 
necessitated the gigantic 
stacks of the wood-hm-ning 
engines. The '" General 
Dix " has evidently been 
put into perfect condition 
for its trips o^■e^ the un- 
even track of the railway 
from City Point to the 
army lines at Petersburg. 
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service, and staff horses; sixth, infantry regiments that had 
not seen service; and the following were ordinarily refused 
transportation, although the positive rule was laid down that 
nothing necessary for militar5' ser^'ice was to he refused trans- 
portation if such was available — batteries, except in cases of 
emergency, were to march; cavalry was to march; mules and 
wagon-horses were to be driven ; wagons, ambulances, and other 
vehicles were to be hauled over the common roads. 

In addition to the regular duties of constniction, repair, 
and operation of the railroads, the construction corps did 
valiant service in securing information of the Confederates and 
also of Po]>e's army, which for a lime was cut off from com- 
munication with the Federal capital. Their telegraph opera- 
tors would go as far forward as jiossihle, climb trees, recon- 
noiter the country, and send back by wire all the information 
they could gather. As soon as the Confederates had withdrawn 
from the vicinity of Manassas, the corps promptly began re- 
pairing road-beds, tracks, and bridges. Pope's army was soon 
resupplied and the intense feeling of apprehension allayed. 

In the latter part of 1862, W. W. Wright, an assistant 
in the work of the corps, was placed in charge of the Cumber- 
land Valley Railroa<l, which was wholly under military super- 
vision. Later in the war, Wright was in charge of Sherman's 
railroads during the great Atlanta campaign in 1864. For 
his guidance with the Cumberland road the instructions were: 
First, not to allow supplies to be forwarded to the advanced 
terminus until they were actually required; second, only such 
quantities were to be forwarded as could he promptly removed ; 
third cars must be prompth' unloaded and returned; fourth, 
to permit no delay of trains l)eyond the time of starting, but 
to furnish extras when necessarj'. 

W hen Burnside's corps e^-acuated Fredericksburg upon 
the withdrawal of the Federal forces from the Rappahannock 
line before the second Bull Run campaign, all the recon- 
structed work at Aquia Creek and some of the bridges on the 
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THE CONSTRLCTION CORPS TURNS TO WHARF- BUILDING 
The coustnictioii corps of tiic Tiiited States MilLtary Roilroada w&a as vt^rautilc iu its attuininiiits aa the British marinet twcording 
to Kipling — "Soldier and Sailor, too." This husy scene shows construction mEn ut work on the whiirvis which formed the City Point 
terminal ti> Grant's military railriMul. connecting it with the army in front of Petershurg. This hastily constructed rood was about 
thirteen miles long, measured in a straight line and not couating the imdulations, whicii. if utlded together, would have made it 
Bcveral miles in height. 



r 


- v\ 


1 






^^3 




k ^i'^ 


-E^gp 


mtttjf h^natkJif^}-^7i 


Wi 




ifi^ i 


ff 1!«^. 


 ■■*''2 ^^ - 


B% 


Ifejj^ 




ilii 




<^W 


iE2=r_-=^^ 


bW 


^^m 


, '■ II i^iiMii 1 




— ■;^?'!^.^**•^' 





TUtMiCS AC (IIV nilNT READY TO BE T.UiEN TU THE KHONT BY RAIL 
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THE SUITLV liOLTE WHEN TIIE It-ULROADS tt'ERE WHECKED 



When the Army of the Cuniberland under Rosecrans retreated from the field of Chickamauga. with lS,OO0d 
its 64,000 effectives killed and wounded, it eoneentrated at Chattanoogii. The Confederates imder Snfg 
held the south bank of the Tennessee, and from the end of the railroad nt Hrtdgeiwrt there was a haul ot 
sixty miles to Chattanooga. Twenty-six milesof railroad, including the loii); truss bridge across tlie Ten- 
nessee River and the trestle at Whiteside, a quarterof a mile long and one hundred and thirteen feet high, h«l 
been destroyed. Roseerans' only route to supply his army was the river. It was Lieutenant-Colonel i\a,ia 
Brigadier-General) William G. I^ Due who saved from a freshet iJie first flat-ltottomed l>oat. tfie Ckalia- 
nooga, whieh carried 45,000 rations up to Kelley's Ferrj-, whence the haul wiis only eight miles to the Army 
of the Cumberland — instead of sixty. Later more I>oats were built, and the railroad repaired, but it was 
Le Due's ingenuity in rescuing the nondescript craft, built by Captain Edward.s, from tlie oaks along the 
river and an old boiler as raw material, that saved the array many pangs of hunger, if not general stan'fttioB. 
The sixty-mile haul o\'er the rough mountain-roads from Bridgeport to Chattanooga was no longer whitened 
witli the bones of the suffering draft animals who were being killed hi*, thousands in the desperate effort b 
bring food to the army. In the photograph opposite the otiier end of the line — Bridgeport, .Vlabam*-* 
is shown us it appeared April i, ISfiS. Prince Felix Salm-Salm, a German soldier of fortune, was t 
Commander of this post. He served on the staff of General Louis Blenker and later was commissioned 
Colonel of the Eighth New York Volunteers, a German regiment. His final rank was Brigadier-GencraL 
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railroad, including the " bean-pole and corn-stalk " bridge, had 
been again destroyed, this time by Federal troops. General 
Haupt had protested against it, but without avail. On 
October 26tb, after the memorable battle of Antietam, McClel- 
lan requested that the Aquia Creek and Fredericksburg rail- 
road wharves and road be reconstructed. Haui)t reported that 
the task was now much more formidable than before; that he 
had protested against the destruction of the wharves and the 
tearing up of the road, and especially against the burning of 
the "bean-pole and corn-stalk" bridge over Potomac Creek; 
tliat this work was a piece of vandalism on the part of Fed- 
eral troops that could have been prevented, and that it was 
entirely unnecessary. Nothing was done immediately toward 
tills reconstruction, but strict orders were issued to prevent 
further depredations of similar character. 

On the replacing of McClellan by Burnside, in 1862, the 
rebuilding of these structures was carried to completion, and 
again they were in ser\'iceable condition for the campaign 
which ended so disastrously to the Federals at Fredericksburg. 
 W. W. Wright was instructed, on December 11, 1862, 
to prepare for the construction of a bridge o^'cr the Rajipa- 
hannock for the passage of Burnside's army. The rebuilding 
of the railroad bridge was again conmieiiced, but tlie battle 
began and forced suspension of the work, an<l it was not fin- 
ished. Tlie l)attle resulted in a clieck to the Federal forces, and 
the forward movement of the Army of the Potomac was 
stopped. Nothing more of importance occurred in connection 
with military railroad operatiims while Burnside was in com- 
mand. After he was removed, and while the army was lying 
near Fredericksburg under Hooker, the construction corps was 
experimenting with trusses and torpedoes; and the U-shaped 
iron fur the destruction of rails was ])erfected. 

The battle of Chancellorsville «'as fought: Hooker was 
repidsed. and the same atuioyauces of guerrilla raids were 
experienced on the Orange and Alexandria road as had been 
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THE STRUCTURE THAT STAVED— THREE TIMES HAD THE CONFEDERATES DESTROYED THE BRIDGE AT 
THIS POINT— BRU)GEl'ORT, ALABAMA 

This bridge of 18S4 over the Tennessw. on the NaabvillpandChattanoogaRailrondat Bridgeport. AUbams, was the tuurtli in succession. 
Three previous bridges had been destroyed by the Confederates, But the I.'nited States Military Railroad Construction Corps, then 
under the command of Colonel D. C. McCallum, si!«med like the mythical giant AntKus to rise twice us strong after each upset. So 
it n'Sfi only for a short time that supplies were kept out of ChattanooKa. So coufidcul ili<l Shirman become during his great Atlanta 
campaign of their ability to accomplish wonders, that he frequently based his plans upon the rapidity of their railroad work. They 
never failed him. Colonel W. VV. Wright directed the transportation, and General Adna .Anderson ilirpcted repairs to the road, in- 
cluding the reconstruction of the bridges, but this latter work was under the immediate direction of Colonel E. C. Smeed. How well 
it was done is evidenced by these two photographs. In the lower one the broad wagon-way below the rwlrood trestles can be examined. 





previously felt elsewhere. On June 28, 1868, Hooker was 
relieved by General Meade. The crucial period of the war 
came at Gettysburg. The construction corps, under the per- 
sonal direction of General Haupt, rendered invaluable service. 
Haupt had made Gettysburg his home for part of the time he 
was a resident of the State of Pennsylvania, and knew every 
road in the vicinity. He gave great assistance in divining 
Lee's direction of march, and by the great exertions of 
the corps the railroad communications were kept open, the 
wounded handled with celerity, and after the battle there was 
a sufficient supply on hand of nearly all kinds of provisions. 

On September 14, 18(}8, General Haupt was relieved 
from further duty in the War Department, and turned over 
his work to Colonel D. C. McCallum, who was appointed 
superintendent of militarj' railroads. The efficient operation 
of the roads with the Army of the Potomac continued, and 
received the enthusiastic praise from General Grant which 
already has been noted. 

Extensions aggregating nearly twenty-two miles in length 
were built to the railroad from City Point, in order to supply 
Grant's forces in the lines before Petersburg. After the repulse 
of General Rosecrans at Chickamauga, in September, 1808, 
it was deemed necessarj' to send reenforcements from the East- 
ern armies, and the military- railroad officials were called upon 
to know if the movement of the number of troops designated 
was practicable. Colonel McCallum soon gave an affirmative 
answer, and the result was the transfer of Hooker, with two 
corps, about twenty-two thousand men, over twelve hundred 
miles in eleven and one-half days. For this service Colonel Mc- 
Callum was appointed brevet brigadier-general. 

The Knoxville-Chattanooga road was the next to be 
opened, and then the Xashville-Johnsonville line. In all of this 
work the corps introduced new methods to replace the older 
ones. All of this was preparatory to the advance on Atlanta, 
in 1864. 
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A MILL WRECKED TO BITLD A BRIDGE 
CUMBERLAND RAVINE TRESTLE 



This trestle across the Cumherland Ravine was rushed up from trees and other materials ready to hand. 
One source of supply was the mill by the mountain torrent. Few boards remain ou the stnicture as the sol- 
diers lounge about it. While Sherman's army advanced on .\tlanta, a^ain and again a long high bridge 
would be destroyed, and miles of frack totally obliterated, by the retiring Confederates. But close u|x)n 
their heels would come the con.struotion corps: the bridge and track would be re.storcd as if by magic, and 
the screech of an approaching locomotive would bring delight to the Federals and disappointment to the Con- 
federates, With any material." they found ready to hand the construction corps worked at mnn'clloiis speed. 




DISMANTLED BY 

A FRESHET 

CONSTRUCTION 

CORPS TO THE 

RESCUE 

It was not only tlie 
daring Confederates 
with which the United 
States military con- 
struction corps had 
to contend, but the 
elements as well. In 
April, 1864, a freshet 
>wept away this much 
abused structure. The 
standard size parts, 
ready prepared, were 
stacked in the railroRd 
yards awaiting calls 

from the front. Cars were held alway.s ready, and the parts ordered l>y wire were hurried away lo the 
broken bridge as soon as a competent engineer had inspected the break and decided what was 
needed. The remainder of the work of the corps after tliis material reached the spot was a matter of 
minutes, or at the most of a few hours. The lower photograph shows the Bull Run bridge being repaired. 



SWIFT REPAIR WORK BY THE MILITARY lUlLROAD CORPS 




 THE 
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THE TRACK OVER BULL RUN CLEAR AGAIN— CONSTRUCTION CORPS AT WORK 

I300I 





The parts of this rail- 
road crossing o\'er 
Bull Run near Union 
Mills, were of the 
standard size found 
most suitable for emer- 
gencies. Tills was for- 
tunate, because the 
bridge van destroyed 
se\'en times. A work 
of this character could 
be put up in a very 
few hours. Repairing 
the masonrj' abut- 
ments, of course, con- 
sumed the greatest 
length of time, but 

even these grew like THE BRIDGE THAT WAS DESTROYED SEVEN TIMES 

magic under the efforts of the construction corps. The lower photograph shows the same bridge reenforeed 
with trusses. These standard size trusses and other parts of bridges were carefully made by the skilled engi- 
neers of the construction corps, and tested under weights greater than any they would conceivably lie called 
upon to bear. These parts were kept constantly on hand so that repairs could be rushed at short notiee. 
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HEENFORCED \\1TH TRUSSES— TRANSFORMED INTO A STANDARD BRIDGE 
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478 miles of road from Louisville, through Nashville and 
Chattanooga, to Atlanta. 288 miles of which were constantly 
subject to'rai{is from the foe — the portion from Xasiiville to 
Atlanta; that this single-stem road supplied one hundred thou- 
sand men and thirty-five thousand animals for one hundred 
and ninety-six days; and that to have delivered as mueli food 
hy wagon would have heen entirely impossihlc, since even to 
have hauled as mucli a short distance woidd have taken tliirty- 
six tliousand eight hundred six-mule wagons, and, when the 
state of the roads was considered, an attt'inj)t to supjily hy 
these means, would have heen an ahsurdity. Whereupon he 
reiterated that the Atlanta campaign would have hecn an 
impossihility without the railroads. 

When Sherman evacuated Atlanta, prejjaratory to liis 
march to the sea, he destroyed the railroad in his rear, hlew 
up the railroad buildings in the city, sent hack his surplus 
stores and all the railroad machinery that had heen accumu- 
lated by his army, and, as far as possible, left the country 
barren to the Confederates. The stores and railroad stock 
were safely uTthdrawn to Nashville, and after the dispersion 
of Hood's army the construction corps again took the field, 
reconstructed the road to Chattanooga, tlien to Atlanta, and 
later extended it to Decatur, Slacon, and Augusta. 

At one time, just prior to the close of the war, there were 
1,769 miles of military railroads under the direction of Gen- 
eral JSIcCallum. general manager of the military railroads of 
the United States. These roads required about three hun- 
dred and sixty-five engines and forty-two hundred cars. In 
April, 1865, over twenty-three thousand five hundred men 
were employed. The results of the work of the corps were 
recognized throughout the world as remarkable triumphs of 
military and engineering skill, highly creditable to the officers 
and men. 




xni 

THE DEFENSE 

OF 

RICHMOND 



m 


?^5P 


Pi 


iiini 


5 SIS'-- 


,^m 


" ^'S3^ 


■^ 




1* 



THE CAPITOL AT HICHMaND INDEFEN'DEn, WHILt: LEE A\U UIS 
REMNANT WEHE SWKPT ASIDE— APRIL. IStiJ 



DEFENDING THE CITADEL OF THE 
CONFEDERACY 

By O. E. Hunt 

Captain, United Stales Army 



Tlio Editors iIcHirc to express their grateful acknowledgment to 
Colonel T. M. R. Tiilcott, C, E., C. S. A., for a critical ex a in in at ion of 
this chapter and many helpful suggestions. Colonel Taloott was major 
and aide-de-camp on the staff of General Robert E. Lee, and later 
Colonel First Regiment Engineer Troops, Army of Northern Virginia, 
with an intimate knowledge of the Richmond defenses and is able to 
corroborate the statements and descriptions contained in the following 
pages from his personal knowledge. 

AFTER the admission of Virginia to the Confederacy, 
General Lee was detailed as military adviser to the 
President, and several armies were put in the field — those of 
the Potomac, the Valley, the Rappahannock, the Peninsula, 
and Norfolk. It was not until the spring of 1802, when Rich- 
mond was threatened by a large Federal army under Mc- 
Clellnn, that these forces were united under Johnston's com- 
mand — Lee continuing as militarj' adviser to the President 
until Johnston was wounded at Se%'en Pines, when the com- 
mand fell to the leader whose brilliant defense of the citadel of 
the Confederacy from that time until, the close of the great 
struggle excited the admiration of friend, foe, and neutral, 
alike. 

Owing to the importance of Richmond, General Lee 
found himself always compelled to keep the one object in view 
^the defense of the capital of his State and Government. 

For the safety of the city it was necessary that the ap- 
proaches should be rendered defensible by small bodies of 




UP THE JAMES AT L.\ST— 1865 

These Federal giinboats would not be l>'ing so far up the river— above the Diitfh 
Gap Canal, near Fort Brady — unless the breaking of Lee's lines at Petersburg had 
forced the evacuation of Richmond, and of the batteries which lined the shores of the 
river-approach to the city. The Confederate batteries are silent now; and the 
dreaded Confederate fleet has been destroyed by orders of its own commander. 
Tlie ironclad, Virginia, which never fired a shot, lies in the luud near Chaffin's Bluff 
opposite Fort Darling, sunk in a last desjxirate attempt to obstruct the approach of 
the Federal fleet. Now follows a scene of i>eace. It is wash-day, as can be seen 
from the lines of clothing hanging ui tlie rigging of the gunboats and of the converted 
ferryboat down the river. The latter will soon return to its former i>eacefui use. 





troops, so that the main body of the Army of Northern Vir- 
ginia could be utilized in strategic operations, without danger 
of the fall of the capital into the hands of small raiding parties 
from the Federal forces. 

The energies of the Richmond Government were exerted 
in so many directions in preparing for the struggle that the 
immediate preparations for the defense of the capital had to 
proceed very uncertainly. On June 14th, General Lee re- 
ported to Governor Letcher that the work on the redoubts 
which had been projected was going on so slowly that he 
deemed it his duty to call the governor's attention to the matter. 

Lee had, during the previous month, taken the precaution 
to fortify the James River below the mouth of the Appomat- 
tox, by having works erected on the site of old Fort Powhatan, 
about twelve mil^s below the confluence of the two rivers, and 
at Jamestown Island, Hardin's Bluff, Mulberry Island, and 
Day's Point. 

In July, 1861, the citizens of Richmond were aroused to 
their patriotic duty of helping in the fortification of the city, 
and, by formal resolution of a committee on defenses, pro- 
posed that the city bear its proportionate share of the expense, 
and that their officers consult with those of the general (Gov- 
ernment as to the strength and location of the works. It was 
decided to employ the serv'ices of such free negroes as would 
be available in the citj', under the superintendence of competent 
officers. To these resolutions the Secretary of "War replied on 
July 12th, concurring in the views expressed, and saying that 
the question of the division of exi>ense should be adjusted easily, 
inasmuch as there was a duty on the part of the Government 
to provide its share toward the protection of its capital; that 
the militia would be armed, equipped, and drilled immediately, 
and that the construction of the fortifications would be pushetl. 

The works erected during the spring and summer of 1861 
in and around Norfolk and on the James River and the Pen- 
insula, were provided for by an appropriation by the State of 
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THE ARSENAL AT RICHMOND (AFTER THE FIHE) 

Aftrr Richmond was srlected ui the CafHUl of the Confederate States it was deemed 
absolutely \it&i to hold the city at all casta. Aside From the Impreasiua which 
its fall would have made cin European nationii that might side with the Cunfederai-y. 
its great iron-works were capable of supplying a large part of the malitie! fur the 
artillery of the armies and for the n&vy. It proi-ided railroad supplies in con* 
siderahle quantities. Its skilled artisans furnished labor essential in the technical 
branches uf buth the mihtar}' and na\iil services during the first year or more uF 
the war. Now. as the political center of the new Government, its importance 
was enhuneed a. bundredfuld. The actual fortifications of the rity were never 
completed. The Armj- of Northern Virginia, under its brilliant and daring 
tadician, Lee. proved the strongest defense. I^cld-artillery was made in 
Augusta. Georgia. But here, in the Tredegar Iron Works, wus Ihe only source 
of heavy caliber guns, uf which the ('oofcdcrscy stood la such woeful need. 
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Virginia for " river, coast, and harbor defenses " made previ- 
ous to the secession of the State, 

On October 9th, Major Leadbetter, acting chief of the 
engineer bureau, reported to the Secretary of War that the 
pressure of work of all kinds on the city. State, and general 
governments had been such that but little progress had been 
made on the Richmond defenses. Only six guns, 82-pounders, 
had been mounted, while some thirty others were on hand 
h^'''| ; ^ without carriages. A few of the carriages were being built, 
but the work was moving slowly for the want of skilled labor 
to devote to that particular project. When the Norfolk Navy- 
Yard fell into the hands of the Confederates, there had been 
obtained a considerable supply of 32-pounder Dahlgrens, and 
army gun-carriages were being made for these at Norfolk, 
but this 5upj)ly was limited, and the demand was so great that 
none could be spared for Richmond itself. 

By this time, the State authorities were anxious that tlie 
whole responsibility for the fortifications should be assumed by 
the Confederate Government, and Major Leadbetter recom- 
mended that these wishes be observed. The greatest difficulty 
which he api>rehended for the general Government was the lack 
of competent engineer officers. A number of officers of the 
line had Iteen detailed as acting engineers, and with these it 
was hojied to carry the work to a successful conclusion. 

But it was not until the end of Februarj', 1862, that the 
chain of works was fairly well started. It consisted of eighteen 
close<I or semi-closed forts, nn<l seven outworks. The entire 
circuit was about twelve miles, and the designs of all the forts 
were good, and the proposed distances of the works from the 
city varied from less than a mile to more than a mile and a half 
from the outskirts. The complete armament would require two 
hundred and eighteen heavy guns. 

The armament, however, was never fully furnished, for 
it was decided b\ the A irginia State authorities that the hne 
was ttx) near the cit\ and that if closeh assailed there was 
isos) 
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danger that it might be destroyed even before the forts were 
taken. It was apparent that the lines should be extended 
further toward the Chickahominy, and also above and below 
the city they should be placed much further out. But the inner 
line of forts was so well built and otherwise judiciously located, 
that these works could be used as a support for the more ad- 
vanced positions. 

The principal objection to the armament was that the guns 
were all en barbette, thus exposing them and the men too much. 
But, by the end of February, only eleven guns had been 
mounted on the north side of the river, with twelve more ready 
to mount, while, on the south side, there were but two mounted 
and no others on hand. It was estimated that, even with the 
entire possible armament in sight, it would take at least three 
months to complete the instalment of the guns; but not one 
single piece more was then to be had. 

So far as the heavy artillery of its defenses was concerned, 
Richmond was in almost a helpless condition. Every engineer 
who expresed himself felt that the danger, however, was not 
from the north, as that quarter was well protected by the field- 
army, but from the south by the approach of a land force, and 
along the James by the approach of a hostile fleet. 

A certain amount of unsatisfactory progress was made on 
the works and armament; but to strengthen the river ap- 
proaches, five batteries, mounting over forty guns, with pro- 
vision for more, had been erected by the middle of Illarch along 
the river at points below Drewry's Bluff. 

By that time the control of the defenses had been trans- 
ferred from the State of ^''irginia to the Confederate Gov- 
ernment, and an officer of the Government placed in charge. 
The opinion that the works were too near the city was con- 
firmed by the Govenunent engineers, but, as much work had 
already been done on them, it was directed that they be com- 
pleted as they had been originally planned, an<] that, in case 
of emergency, the secondarj' works to fill the gaps and those 
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T» liulJ at bay Uil- t'etieral ixavy. aiudDg 
strong on tht rivers ea it wns practioJIj- 
suprenu: un tht aea-ouust. taxed tlie (.'mi- 
ffderatrs in IMM tapedall)'. The Jamra 
Itiver emptinng into (.'hesapeake ])uj' uC- 
fcn'tl the invadera a tempting mean^ uS 
approBtli. So at every pintit oF advan- 
tage in iti- sinuous eourse through the 
bottom lands of \lrginia. a Confederate 
bntterj' was plaeed to sweep a reach of the 
river. Tht^ big guns, east and bored in 
Itiobiiioud. were ntounled alung the river 
in her defense. So skilfully wus this work 
conducted that the Federal gunboats 
never reached Richmimd iinlil after Lee 
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retreated from Pcteraburg, The banks 
of the James often reechoed to the tliundrr 
of the naval guns during the last j-ear of 
the n-ar. Battery after battrrj- was 
silenced, yet DreHTy's and Chaffiu'a 
Bluffs held firm, while the torpedoes and 
obalructions in the ri\-er ninilc it impos- 
sible to navigate. On this page appear 
two of the Confeilerate guas that frowned 
above Dutch Gap. Tlie tower one is in 
Battery Brooke, whenee the deadly fire 
interfered with Butler's Canal, and is a 
homemade naval gun. The upper one 
was a Columbiad with reenforeed breech. 
Both of them are mounted on old style 
wooden rarria^. 
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to cover the city at a greater distance could be constructed 
l)y IliL- li'iii»|).s iIssIkiiciI to the (kTcnw-. aiilcd by such other labor 
ii,s cruilii l)t' ulitaiiifd. It was (it-cidtrd to !« an injudicious 
wufitc of Iiibor to build tlie outer works before the stronger 
inner line was foiniileted, even though the latter was too near 
the city. Very few more guns were procured, however, and 
it sevnied of doulitful propriety to place so many heavy guns 
in such u contracted space. 

Mi't'lellarrs ]'eninsula campaign was bringing his army 
dan^'croiisly near the Confederate capital. Hurried prepara- 
tion of tlic iinHiiished works placed them in as strong a con- 
dition as possible, and the outer line was started. When the 
Federal army began its advance from Yorktown. there were 
only tiux-e guns in position on Drewrj''s Bluff, but, owing to 
the fear that the Union gimboats would ascend the ri%'er past 
the batteries further down, several ship's guns were also 
mounted to cover the obstructions in the channel. 

Dn May 15th, a fleet of Union gurilwats under Com- 
mander .lohn U<Klgers ascended thejames and engaged the bat- 
teries at Drewry's IJluff. The seven heavy guns now on the 
w(»rk.s pnived most effective against the fleet. After an engage- 
ment of four hours the vessels withdrew, cunsideral)ly damaged. 

From information then in the possession of the Confed- 
erates, it was siipjMised that McCIellan would change his base 
to the .lames in order to have the e<)oi)eratioii of the navy, and 
it was hoped that he eould he suci-essfuUy assailed while mak- 
ing the change if he enissed alM)ve the mouth of the Chieka- 
hominy. The rejadse of the l^nion fleet at Drewry's Bluff 
created a greater I'wling of security in Richmond, and there 
ai-ose a determination that the honored capital city of the Old 
Dominion and of the Confederacy should not fall into the 
hands of f<K's. 

The battle of Seven Pines, on May 31st, initiated by John- 
ston while MeClellan's army was divided, stopped the progress 
of tiK' Fwlerals. but the serious wounding of Johnston caused 
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Here are some ot the siglits presented to the 
viev of President Llnoln and Admiral 
Porter aboard the Qagship Maltcm, as they 
jiroceeded up the Jaraea on the momuig ot 
April 3, ISG5. lo enter the [ullen dty of 
llichmottd. Tu the right o( the top photo- 
graph rise the stocks of the Confederate 
rum Virginia. Near the midiile lie the 
riuncd wheels of the Jamaloim. And in 
the bottom picjture. before Fort Darling 
appears the wreek of the Patrick Henry, 
All these were vessels ot Commodore 
hlitchell's eomoiand that liad so long made 




COAL SCHOONKKS \VRK( hJCD TO ULOCK TllE JAMES-{BELOW) DREWRY'S BLUFFS 
evary ^ort to break the bonds forged about 
them by a more powerful toree, afloat and 
ashore. The previous night Lincoln, as 
Admiral Porter's guest on the deck ot the 
iSahtrn, had listened to the sound of the 
great engagement on shore and liad asked 
it the navj' could not do something to make 
history at the same time. When tuld that 
the navy's part was one merely ot watchtul- 
ness. the PrKsident responded. "But can't 
«-e niakc a noise?" Porter at onee tele- 
graphed to his fleet-eaptatn to open upon 
the torts; then the air was rent with the 
sound ot great guns up the river. Soon, 
rising even louder, came the sound d tour 
great eiplosions one after another — the 
hlowingupofCoramoiioreMitivhpira vessels. 
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the commaml to devolve upon General G. W. Smith until 
June 2d, when President Davis assigned General Lee to the 
command of the Army of Northern Virginia. 

Lee felt that if JlcClellan could not be driven out of 
his entrenchments, there was danger that he would move hy 
successive positions, under cover of his heavy guns, to within 
shelling distance of Richmond; and to prevent this contin- 
gency, Jackson was to fall on the Federal right flank to help 
drive 5IcClellan from his position. The movement was so 
skilfully made that the Federal commanders in the Valley and 
the authorities in Washington were completely deceived, and 
the Union army now found itself on the defensive, and the his- 
tory of the Peninsula campaign records the retreat of McClel- 
lan instead of a close investment of Richmond. 

During these operations, the field-works thrown up by the 
Confederate army constituted the principal auxiliary defenses, 
but as these were not in positions proper for the immediate 
defense of the city, they were of no particular value after the 
removal of the forces to other positions. As soon as the army 
could recover from the strain of the ordeal through which it 
had passed, Lee turned his attention to the fortifications im- 
mediately surroimding the capital. 

On July 13th, he directed the Engineer Corps to prepare 
a system of defenses from Drewry's Bluff encircling the ap- 
proaches to Manchester from the south, and, on the 31st, he 
directed that the construction of the outside lines north of the 
James be resumed. At the same time, more guns were ordered 
to be placed on the Drewry's Bluff defenses, as well as on the 
other works along the south side of the James. The works of 
Petersburg were strengthened also. 

When Lee started for the Rapidan to enter on the cam- 
paign against Pope, all the troops of the Army of Northern 
^'^^ginia were withdrawn from the fortifications of Richmond, 
and relieved from garrison duty and from the work of con- 
struction by the troops of General D. H. Hill's command. 
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BATTERY BROOKK— GINS THAT BOTHERED RITLER 



Halfway between the 
Confederate Fort Dar- 
ling at Drewry's Bluff 
uid Ihe Dutc:h Giip 
Canal, whicli General 
Butler was biuily eon- 
atructing, the ConTul- 
emti^s had dug this 
powerfid «-ork. IL< 
establishment r c n  
dered the conslructinn 
of the Dutch Gap 
Canal a futile military 
operation. After 140 
days spent in excavat- 
ing it, Butler, on New 
Years Day, 1865, ex- 
ploded I'i.OOO pounds 
of powder under the 
bulkhead; hut it fell 
back into the opening. 
I'nder the fire from 
the guns of Battery 




Brooke the obstruction 
eould not lie remo^-ed 
nor euuld the canal be 
dredged sufficiently to 
admit of the passage 
of vessels. The picture 
looks south along the 
nukin ramparts, front- 
ing east on the river. 
While the Artny of the 
Potomac was fully oc- 
cupied at PelersburH, 
this liaLtery bellowi-d 
out hearty defiance lo 
the fleet by night and 
day. The strong Con- 
federate fortifications 
I n the James between 









Richnioml were effect- 
ive in keeping Gm- 
cral BuUer bottled up 
in Bermuda Hundred. 
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l*revious to the movement of Lee's army, every effort had 
l)ceii uinde to advance the work of construction, so that the 
city could lie defended easily during the absence of the main 
IxMly, and I)y the time Lee invaded Maryland, the second line 
of outer works had been almost completed around the city at 
a distance of a mile to two miles from the first series of forts. 

Outside of this contiiuious line were erected some small de- 
tached works, which formed the basis for a third line, built in 
1804, not so complete as the second, but covering all of the 
principal approaches at a still greater distance from the city. 

In Octolwr, 1802, during the absence of the Army of 
Northern Virginia from the immediate vicinity of Richmond, 
there were almut two thousand troops assigned to the defenses, 
and these were engaged in keeping the works at their maxi- 
mum efficiency, and in ensuring protection to the capital 
against small Federal raiding parties. The batteries at Chaf- 
fin's and Drewry's bluffs were held in sufficient force to pre^'ent 
tl* ascent of the river by I^iiion gunboats. 

The works of the third line wliich were first built could not 
have much effect on a hostile army's advance, but as long as 
there was an opportunity of improving the strength of the gen- 
eral scheme of fortifications, work was continued. In some 
eases those of the thini line at first were without proper protec- 
tion on the fianks. and as it was useless to trj' to bold works 
that oidy jeopardized the safety of their defenders. General 
Ilili. in .7uly. 18<S*1, reported that the entrenchments in that 
line on the west of the Urook turnpike, overlooking Brook 
Hun. a stream flowing into tlie Chickahominy near Meadow 
Itridge. were not constructed so as to cover all the ground nec- 
essary; and that the infantry parapets were not strong enough. 

i\t bis suggestion, all the troops available were put to 
work at once by the chief engineer. Colonel J, Y. Gilmer, all ob- 
structions removed from the front of the works, the parapets 
of some of the heavier batteries made stronger, and the lines 
of infantry cover connecting tlie redoubts improved. 
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The lunow re»ch of the James is sn-fpt in both direcUoiB by the gun in the upper picture— a large Brooke rifle, maile at the Trt-degar 
Iron Works in Ihe Confederate Cspital. The gun below is a Columbia<l witi Bnioke reSnforrement. It is mounted within Fort Darliog. 
and poinla down the James toward Chaffin's Bluff, i-isible beyond the bi-nd lo the left. Drewrj*'s Bluff eommanded this portion of 
the river so completely that it was cliuapn as the site o( the first hastily eoniitrueted defenses of Riehmond in 1884, and was subsequently 
su strengthene<l as to be alinust impregnable. The guns there mounted remaineii the guardians closesL to the Capital on the James 
until the witlidrawal of Lee H-illi his reninant of the Army of Northern A'irginia fnim Pelernburg rendered them useless in ISfta. 
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THE FALL {)[' IIRHMONI) 



Whun tlie news reuched Iliflimoiul, A|iril i, 18b5, tlml. Ixt-'s Hlciiilrr linf.-! Iiail Ik^ch broken below Prlersburg 
and timt llie city was forthwith to l>e abandoned, pandenioniiitu nilcd for a brief sjiat^ of time. All Uml day 
by train and wagon, by horse and on foot, the people fled from the city. Early in the evening bands of 
rufEans appeared, and pillngcd and airou^w-d until the arrest of their ringleaders. The magazines were 
exjiloded, and Rieliniond flauied uj) to the sky, turning tlie darkness into duy]ig):t. Tliere was little .sleep 
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that night. Next moming an immense pall seemed to hover over the city that was a capital no more. Tlmt 
day the Union columns of blue marched into Riclimond. and tlie skj' was rent with tlieir cheers as they 
swept into Capitol Square. Forty-eight hours after that memorable still Sunday moming when the news of 
the break in Lee's lines reached Richmond, tlie city again lay quiet, her buildings charred, her people sorrow 
laden. The Sunday following Lee surrendered at Appomattox. The armies in the West shortly yielded. 
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By the time of the arrival of the Confederate army at Cold 
Harbnr, the third line of defenses had heen run northeast 
from Chaffin's Bluff to the Charles City road, which was 
crossed four and one-half miles outside of the city, thence di- 
rectly north to the ground overlooking the swampy lowlands 
of the Chickahoniiny, where it terminated abruptly, its flank 
commanding New Bridge, five miles outside of Richmond, 
From here, detached works held the ground upstream overlook- 
ing the river, and connected with the lines that had been started 
on ground overlooking the Chickaliominy bottoms directly 
north of the city the year before. These were now completed, 
and the lines of detached works followed the right bank of 
Brook Run to its source and then bent toward the James, across 
the Deep Run turnjiike and the plank road, four miles up the 
James from the outskirts of the city. The completion of this 
line resulted in there being three strong lines of defense. 

The weary ten months which followed tested the strength 
of the gradually weakening defense. All realized that the fall 
of Petersburg meant the fall of Richmond, and that the patient 
toil on the miles of entrenchments around the capital finally had 
had the effect of causing the blow to fall elsewhere. Two ex- 
peditions were sent by Grant against the lines to the north of 
Richmond, but not in sufficient strength to test the works. The 
principal object was to weaken the forces defending Peters- 
burg so as to permit a successful assault to be delivered. 

The Feileral army, under able leaders tested in tlie furnace 
of war. exhausted every device to break through the Petersburg 
lines. They tried them by assault, by mining, by flanking, and 
by bombardmeTit. T-ee's genius, seconded by that of his officers, 
and maintained by the gallant devotion of his troops, held on 
till the army was worn out and the stretching of the lines by 
constant extension to meet the Federal movements to the left, 
finally caused them to be so weak as to break under a Federal 
assault. Petersburg was abandoned, and Richmond fell. 




THE CAITLREI) MAP OF THK DEFENStS OF RICHMOND 

Tlii:i mnp uf tlic ik-fcnsfs of Richmcind was fuund on the budy oF the (.'ontederate Brigodier-Gentral Julin R. Chumbliis, by 
Federal cavsilrjinen imder Gregg. C'hamblias had been killed in an engagement with these troupers near White Oak Bnnilfh. 
seven miles from Richmond, on August 10. ISM. Early that month Grant heard that regnlorcenienU were bein^lwilt to 
Genera] Early in the Shenandoah for the purpose of threatening Washington. In order to compel the remit of the«e troops. 
and to cause the weakening of the Confederate lines before Petersburg, Hancock took the Second and part of the Ninth 
Corps and Gregg's cavalry to the north aide of the Janies, threatening the works of Richmond. On the morning of August 
16th, Gregg ad\-snced on the right of the Federal line toward White's Tavern, near \Mute Oak Rranch. U was here that the 
actjun. the death of Chamlilisf, ond the capture of the map took place. Even with the pbns of the Southerners thus unex- 
pectedly in their possession, the Federals were uniible lu pa.ts these defenses until Lee's little umiy had been forced aside. 
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